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THE LATEST DEVELOPMENT 





IN THE DESIGN 


OF S-A UNIT CARRIERS 





yew every conceivable kind of competition 
the S-A Unit Carrier has for years held its 
enviable leadership in the field of belt conveyor 
production. This acknowledged supremacy has 
been attained not through spectacular advertising, 
nor through high-pressure salesmanship. 

Now S-A Unit Carriers, already famous, are available equipped 
with external lubrication through an approved type of high pres- 
sure fitting. This announcement to our customers is made after 
months of investigation and with the assurance that the S-A Unit 


Carrier now produced with fittings for high pressure lubrication 
will elevate the reputation of the carrier to even greater height. 


STEPHENS-ADAMSON 
auRORA =MFG.CO.  wuinois 














a LEILA TN = 


s = TT 
PST NT ee 








— 
™ 


A RS AOL A IIT TI EES ET IE 






ENGINEERING & MINING 


JOURNALPRESS 


JOSIAH EDWARD SPURR, Editor 








Volume 117 


New York, April 12, 1924 


Number 15 





The Problem of the High-Cost Producers 


[i= POSITION of the copper producers has been 
unfortunate ever since the war, the price of cop- 
per remaining obstinately low relative to many 
other commodities, compared with the pre-war price. The 
same is true of wheat and many other farm products. 
One of the chief economic reasons is not far to seek; 
and is the same in both cases. These great industries 
were planned on a future production capacity based on 
a large and normally increasing export trade; and the 
economic chaos of Europe, which is the result of the 
war, has greatly diminished the expected foreign ability 
to purchase; hence there results an overproduction for 
the current needs, and a corresponding cheapening of 
the figure for which the products are offered. 

Another factor in the case of copper is South Amer- 
ican production, which is largely manifested by imports 
into this country. Thus in 1923 the total exports from 
the United States were only 177 million pounds of 
copper less than the last normal pre-war year, ending 
June 30, 1914; but while in 1914 the balance of exports 
over imports was 633 million pounds, in 1923 it was 
only 145 million. Thus, though the 1914 United States 
production of 1,210 million pounds, minus the net outlet 
to foreign markets, left only 578 million pounds to sell 
on the domestic market, in 1923 the production of 
1,435 million pounds from domestic ores, minus the net 
outlet for the same year, left 1,290 million to be sold 
in the United States. 

Two methods of adjusting this lack of balance exist: 
by increasing the consumption or decreasing the out- 
put. The greatest immediate help to the former would 
be the restoration of Europe; the next greatest not to 
do anything to interfere with the general prosperity, 
and hence the purchasing power, of the United States. 
If the consumption does not increase fast enough, then 
the decrease of output will inevitably take place, and 
should be allowed to run its natural course. 

In such difficulties, however, there are always those 
who imagine that a government can legislate and other- 
wise paternalize so as to stem or turn back the ocean. 
Thus the farmers, with their great legislative power 
through the “farm bloc,” have had tariffs imposed on 
their products. But, says Dr. B. M. Anderson, econ- 
omist of the Chase National Bank of New York, in a 
recent address, speaking of the tariff on farm products: 

“The tariff has little effect upon most of these products 
now, because we produce more of them than we can con- 
sume at home, and must make the price low enough to 
permit the export of the surplus.” 

The tariff having failed, the farmer proposes to 
venture further along the lines of socialistic legislation. 
Farm products are to be sold at a price fixed by the 
government, according to the McNary-Haugen bill now 
before Congress, and thus kept up to the pre-war 
Position relative to the general price level The ex- 
portable surplus is to be dumped into foreign countries, 
for whatever it will bring—at less than it will cost to 





produce, it is admitted—and the farmer will have to 
stand this loss, whatever it is. To carry out this plan, 
a government corporation is proposed, and government 
funds—the taxpayers’ funds—will be used to buy and 
sell the exportable surplus. All the complex details 
of the plan cannot be gone into here. 

Mr. Julius Barnes, President of the United States 
Chamber of Commerce, and Director of the Government 
Grain Corporation during the war, observes concerning 
the McNary-Haugen plan: 

“The inevitable result would be to destroy the marketing 
and manufacturing facilities perfected in economy by in- 
tense competition, leaving a disorganization of the channels 
of trade and the absence of orderly markets for the cer- 
tain day of ultimate failure. In the end, having 
wrecked the channels of trade at home, and injured or 
destroyed our markets abroad, the attempt would end in a 
chapter of failure and national humiliation shameful to 
contemplate.” 

We have sketched out the agricultural problem briefly 
because copper and wheat are to some extent in the 
same economic category. Inspired, perhaps, by the 
MecNary-Haugen bill, a certain group of copper pro- 
ducers who are in difficulties have been tempted to try 
to follow the same path. They propose a tariff, which 
would be relatively harmless compared with the fur- 
ther proposal that the surplus be dumped abroad at less 
than cost! “It is a weird distortion of economic per- 
spective,” says Dr. Anderson, “when prosperity is to 
be sought by giving away to foreign countries a sub- 
stantial part of the produce of our labor, or, what comes 
to the same thing, selling things abroad on a grand 
scale for less than they cost.” And his conclusions as 
to the final results are like those of Mr. Barnes. 

When the flat fertile prairie lands of the West were 
opened up, the rocky fields of New England became 
more and more unprofitable for agriculture; and prob- 
ably this condition, which has now existed for many 
decades, is permanent. In the automobile industries, 
in the cotton mills, in every branch of business, the 
high-cost producers have to adjust themselves to chang- 
ing conditions. No way has yet been found to guaran- 
tee profit to all automobile factories, to all cotton mills, 
to all farms, or to all mines. 

The problem of mining has some features that do 
not exist in the problem of agriculture. Fertilizers and 
high prices may make two stalks of wheat grow where 
one stalk grew before; and the process may be continued 
indefinitely ; but no industrial skill can make it possible 
to come back next year and mine a ton of copper from 
the exact spot where a ton was taken out this season. 
Another element affecting the proper economic policy 
is thus introduced. If it would be idiotic to sell Europe 
wheat at less than it costs us to produce, letting the 
taxpayers and all the eaters of bread pay the loss, 
nevertheless, in the end, after the exposure of this 
socialistic error, new wheat would be grown again in 
the future and happier days. But how much more 
serious would be the national foolishness if we sold 
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Europe our copper at less than cost; because, once gone, 
we shall mine no more copper from where this was 
taken, in all time! And in this there is a clew not only 
to a correct national mineral policy, but as well to a 
sound policy for producers who find their costs so much 
that they cannot mine at a profit under present condi- 
tions. Both national and private policy indicates that 
if we sell copper at all, at home or abroad, it should 
always be at a goodly profit; and if this cannot be done 
at present, the time will eventually come, whether with 
greater consumption or with the depletion of the world’s 
copper reserves, or both, when increased demand will 
make this possible. Patience, good management, and 


Fabian tactics are greatly to be recommended to copper 
producers. 
OO ——— 


Power Shortage in Nevada and California 


HE LACK of seasonal rains and snows in Cali- 
Teri has produced a situation that adversely 

affects the mines in Nevada dependent upon hydro- 
electric power plants in the Sierra for their power re- 
quirements and may be expected to affect the water 
supply and power of California mines later in the sea- 
son. In the Tonopah district the power company, in an 
effort to conserve its water supply, has cut the power 
service 25 per cent. Excepting the Tonopah Extension, 
which has an auxiliary steam power plant, the opera- 
tions of the mining companies have been curtailed 
correspondingly. 

Whether the power shortage will become more acute 
during the summer and fall cannot now be stated, as 
late in March a heavy snowfall added materially to the 
existing meager snow supply, which has been estimated 
at about one-eighth of normal. It is of interest to 
note that the Tonopah Extension Mining Co. recently 
purchased a 2,000-hp. Diesel engine and generator and 
will install this additional power equipment during the 
summer months. 

In California, it is doubtful whether the power short- 
age will assume serious proportions, as the power sys- 
tems are interconnected, and though some of the power 
plants will be short of water, there will be others that 
can supply the deficiency. Water shortage, however, 
promises to be prevalent, particularly in northern placer 
districts such as Trinity County, and more or less cur- 
tailment in production may be expected. 


eee Nehari 


The Problem of Education 


Te PROBLEM OF EDUCATION is to widen the 
student’s field of knowledge, and at the same time 
train his perceptive and logical faculties so that 
his judgment may become more accurate. The latter 
object is the main one: facts may be found when 
needed, recorded in the encyclopedia, or the shelves of 
the library; the educated man must know where to find 
them, how to use them, and whether or not they help in 
solving the problem on hand. If, in the accumulation 
of learning, the student substitutes the stored experi- 
ence and judgment of others that have gone before 
for his own, and thereby allows his investigation and 
judicial faculties to become dormant or moribund, then 
learning has done more harm than good. Teachers 
in our schools of mines and in our universities should 
bear this in mind. 


As Havelock Ellis puts it in his book called “The 
Dance of Life”: 
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“The youth in whom the natural impulse of science arises 
is sternly told that the spontaneous movement of his in- 
telligence toward Nature and truth is nothing, for the one 
thing needful is that he shall be put to discipline, and 
trained in the scientific traditions of the ages. The desir- 
ability of such training for the effective questioning of 
Nature is so clear that both teacher and pupil are apt to 
overlook the fact that it involves much that is not science 
at all: all sorts of dead traditions, unrealized fragments of 
ancient metaphysical systems, prepossessions, and limita- 
tions, conscious or unconscious, the obedience to arbitrary 
authorities. It is never made clear to him that science is 
also an art. So that the actual outcome may be that the 
finally accomplished man of science has as little of the 
scientific impulse as the fully fledged religious man need 
have of the religious impulse; he becomes the victim of 
another kind of ecclesiastical sectarianism.” 

On the other hand, for those young men who have 
not the natural scientific spirit, and small chance of 
ever acquiring it, education and learning, even in its 
clumsiest and most inept form, is an unmixed blessing 
—to them if not to the world. They become carriers 
of learning, more or less faithful. They do not advance 
science; indeed, through them science continually loses, 
by a process of attrition; but they serve a place that is 
useful by reason of their large numbers and reliable 
inertia. 

a ee 


Mathematics and Human Nature 


O LONGER AGO than December, 1922, E. H. 
N Gary, speaking of the steel industry, in which 
he is the dominant figure, said: “I would like 
to see an eight-hour day in general effect throughout 
the industry, but we do not intend to wreck the indus- 
try, and that is what would happen if we adopted it.” 
The annual report of the Steel Corporation for the 
year 1923, just issued, declares that the twelve-hour 
day has been abolished completely, and that for the 
most part operations are on an eight-hour basis. The 
report also shows gross business amounting to $1,571,- 
414,483, compared to $1,092,697,772 in 1922, and net 
earnings sufficient, after providing for interest and 
preferred dividends, to leave $16.43 per share of com- 
mon stock, compared with $2.84 in 1922 and $2.24 in 
1921. 

Possibly Mr. Gary did not really believe that the 
industry would be demolished. Indeed, at that time he 
did not anticipate that the question would be put to the 
test, at least within a year. He miscalculated the 
strength of public opinion that would force him to 
concede the eight-hour day. Nevertheless, he no doubt 
expected a serious derailment if not a “wreck.” The 
event seems to indicate clearly that he was mistaken in 
his forecast. 

Mathematically a change from twelve to eight hours 
would increase the labor cost per unit of production by 
50 per cent if the daily wage were unchanged. This 
would be so if men were machines made of steel and 
copper and lead. But men are made of bone and flesh 
and blood. Moreover, they have feelings. We imagine 
that the biggest difference between the work done by 
an eight-hour furnace man and a twelve-hour man is 
that the former has some interest in his work; he is 
looking ahead to avoid trouble in his furnace; he would 
rather make good steel than bad. The other fellow 
will do enough to keep from being fired; his main 
thought is for the shift to end. Aside from that he 
doesn’t, as he might express it, give a damn. Judge 


Gary will probably go to his grave without knowing 
why this is so. 
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Passing of the Journals of Opinion 


HE New York Sun comments editorially on the 
sale of the Independent and its removal to Boston, 
following closely upon the demise of the Freeman 
and one or two other independent journals of opinion. 
It points out that it is more and more difficult to 
maintain an independent journal of opinion. Produc- 
tion costs, it points out, are continually rising; 
subscriptions no longer pay more than a fraction of 
the expenses of publication: it is the advertiser who 
pays the bills. The taste of the advertiser, it is added, 
naturally goes to those great standardized publications 
whose circulation runs up into the hundreds of thou- 
sands or the millions, making it increasingly difficult 
for the magazine whose subscribers are counted only 
in the tens of thousands to secure sufficient advertising 
to live. 

The above, of course, refers to general periodicals. 
Journals of industry, like our own, are in a different 
and special class. We belong to the industry and cover 
it completely; we have what is known as a saturated 
circulation, as has been repeatedly demonstrated. Many 
tests show that we reach close to 100 per cent of all 
the mining organizations and affiliated industries. Our 
circulation remains equable at what has been estimated 
as the saturation point. We are, in consequence, well 
supported by advertisers. Moreover, we have main- 
tained an independent attitude: we are still one of the 
journals of opinion. This is no mean distinction. Will 
this status remain unchanged? Doubtless; yet there 
are perhaps those who are offended now and then by the 
very independence of our views, and would prefer us to 
be one of the great rout of hand-clappers and smirkers; 
to be roped, tied, and branded. Should the Engineering 
and Mining Journal-Press ever become thus amenable to 
interest, and untrue to its mission, it will be, we can 
assure our readers, under a different editorship and 
ownership than at present. 


i 


Engels Report Is a Report 


ARIOUS MINING COMPANY OFFICIALS who 
\ issue perfunctory documents which they label 

“annual reports” would probably consider the 
report of the Engels Copper Mining Co. for 1923 a 
display either of unnecessary extravagance or of poor 
policy. Why should stockholders be interested in know- 
ing the details of the company’s operations; or why, if 
they are interested, should the officials confide to mere 
stockholders the exact condition of their enterprise? 
That is an attitude that is too frequently found in big 
mining companies. 

The Engels report, just issued, seems to us almost 
ideal. It is calculated to tell the owner of shares, and 
the public if it is interested, the detailed sources of 
income, the exact purpose for which money was spent, 
and the financial condition at the end of the year. It 
tells where and how and why development was done; it 
gives details of ore reserves and a monthly summary 
of mill operations, recoveries, and smelter returns, in- 
cluding an informing recapitulation of metallurgical 
results. An account of construction work accomplished 
and a statement of plans for the future are given. 

Between Robert A. Kinzie, operating engineer, who 
writes the technical report, and Elmer E, Paxton, gen- 
eral manager, who gives the financial details, the whole 
Story of the year is revealed clearly. Incidentally, the 
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report shows an excellent record for efficient opera- 
tion, intelligent administration, and good earnings, but 
in years when results have not been so favorable the 
company has been equally frank with its stockholders. 
When a different policy is pursued by some companies 
one wonders if the officials are ashamed of what they 
have done, or whether some sinister motive has dic- 
tated concealment of the facts. 


—— 


An Antipodean Misconception 


aa ERE an Australian mining expert to visit 
W America and to imitate Dr. Clapp’s peculiar 
spontaneity,” says The Industrial Australian 
and Mining Standard, of Melbourne, “he would be 
pretty sure to make prompt acquaintance with an 
American rail, some American feathers, and a liberal 
quantity of American crude natural oil. And few here 
would be inclined to shed one sympathetic tear, for 
whatever our faults we are a reasonably fair-minded 
community.” 

The vial of editorial wrath thus poured out is 
emptied on the head of a prominent American petro- 
leum geologist, now in Australia, because of his “precipi- 
tate denunciation of the resources” of petroleum of the 
State of Victoria. He has thus “tarnished the lustre 
of his own reputation much more decidedly than he has 
dimmed the prospects of discovering oil in Victoria,” 
avers the Melbourne periodical. “The terms of his 
pronouncement suggest that he was inspired to rush 
into print by a benevolent desire to bolster up the State 
Geological Survey in its attitude of persistent dis- 
couragement of oil exploration in Victoria.” 

Whatever Victoria’s petroleum possibilities may be, 
the geologist in siding with the State Survey seems to 
have been traveling in very decent company. But any 
visitor who has the temerity to violate Chamber of 
Commerce Rule No. 1 by knocking instead of boosting 
the resources of the community visited should know 
what to expect. He has more nerve than tact. 

Aside from this, however, we will have our critical 
friends in the Antipodes know that as a nation we have 
become very refined. Riding people on rails is not 
anywhere near as common as it might be. What an 
excellent way of punishing bribe-taking officials at 
Washington it would be to escort them thus down 
Pennsylvania Avenue! Perhaps in these cases oil could 
be used instead of tar, as the Melbourne paper suggests. 


$$ 


A Remarkable Accident 


N OPENING and equipping the Seneca mine, in the 
[ iisice copper country, a few years ago, much 

ingenuity was displayed by the manager, W. C. Uren. 
The sinking of the compound shaft was an unusual piece 
of work. For 1,650 ft. the shaft goes straight down, 
and then, intersecting the lode and curving until 
parallel with it, continues on in the footwall to the 
bottom. The aligning of this shaft was an excellent bit 
of “railroad” surveying, sufficient transition being 
allowed between the tangents and the curve to ease the 
passage of the skip in hoisting. This feature proved of 
value recently when the skip rope slipped over the 
sheave wheel and broke as the loaded skip was near the 
top. Despite the clear drop of over 1,600 ft. to the lode, 
the skip held to the rails and took the curve without 
jumping, landing finally in the bottom, where the 
impact naturally wrecked it. 
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Concentrator Snapshots 


Impressions Gained on a Trip Through Some of the Copper and Lead Ore-dressing 
Plants of Missouri, Arizona, and Tennessee 


By Edward H. Robie 


Assistant Editor 


VISITOR to any considerable number of the 
A ore-dressing plants that are scattered about the 
mining districts of the United States cannot but 

be impressed by the amount of change that is con- 
stantly going on; in almost every plant, either a varia- 
tion in the flow sheet is being carried out or is planned, 
a machine is being scrapped for another of different 
design, or a worn-out piece of equipment is being re- 
placed by one of improved type. In each plant a par- 
ticular problem is presented and the ultimate solution 
never seems to be reached; or if development has been 
carried about as far as possible, investigators in other 
plants will have devised improvements in machinery 
or processes which are worth a trial. This constant 





Row of Janney flotation machines in the Federal 
mill at Elvins, Mo., now owned by the 
St. Joseph Lead Co. 


revision of practice is perhaps more in evidence in the 
realm of ore concentration and smelting than in any 
other old established field of industry. For example, a 
plant for generating steam from coal, that was efficient 
ten years ago, is not very much out of date now, and 
Many are now operating without any radical change 
having been made; shoes, I understand, are made now 
pretty much as they were a few years ago; but there 
are few ore-dressing or concentrating plants in which 
present practice is not radically different from that of 
a decade ago. Nor is this change confined to the sub- 
stitution of flotation for older processes; crushing, 
screening, grinding, dewatering and drying, transpor- 
tation of material, and the application of power have 
all been revolutionized. 

So a visit to a concentrator, or “mill,” as it is usually 
known, is always interesting, and a metallurgist must 
keep in touch with what is going on in other plants if 
he wishes to keep his own up to date. Fortunately, 
most mining companies keep open house; every facility 
is afforded the visiting engineer. To be sure, where 
important work is uncompleted, there is a disposition 
to withhold data from publication, but this attitude is 


well justified, for erroneous conclusions might be 
gleaned. Generally, there is no attempt to conceal the 
fact that the experimental work is going on. 

All of which is introductory to a few random obser- 
vations that are here set forth as a result of visits made 
to twelve or fifteen mills in Missouri, Tennessee, and the 
Southwest four or five months ago. It is not my idea 
here to give extended descriptions of practice, but 
rather to record and comment on significant changes 
and features that particularly attracted my notice. 

The St. Joseph Lead Co. is the principal producer in 
the southeastern Missouri lead district, having recently 
bought all of the mines and mills of the Federal Lead 
Co. Five large concentrating plants are owned by this 
company, the situations and capacities in tons of ore 
per day being as follows: Rivermines, 4,200; Bonne 
Terre, 2,400; Leadwood, 2,000; and the two mills for- 
merly owned by the Federal Lead Co., at Flat River, 
5,000, and Elvins, 3,000. Also in the same district is 
the 2,500-ton mill of the National Lead Co. at St. Fran- 
cois, and the 1,500-ton mill of the Desloge Consolidated 
Lead Co. at Desloge. All of these plants are within a 
few miles of one another. More remotely situated is 
the new 500-ton mill of the Annapolis Lead Co., at 
Annapolis, which is now operating, but which I did not 
see. The ore throughout the district is of the same 
general nature, practically pure galena in a dolomitic 
limestone gangue, so that the methods of reduction 
and concentration follow much the same plan in all 
of the plants—gravity concentration using jigs and 
tables, followed by flotation for the slime. 

The Bonne Terre mill is the oldest in the district, 
operations here having been carried on continuously 
since the 60’s, though of course the plant has been re- 
built and remodeled several times. At Bonne Terre, the 
St. Joseph Lead Co. maintains a clubhouse for such of 
the single men as care to avail themselves of its advan- 
tages; it was here that I was quartered through the 
courtesy of C. J. Adami, the general manager of the 
company. It is only a few steps to the mill, through 
which I was guided by L. A. Delano, author of an 
excellent paper descriptive of the company’s milling 
operations as they were in 1917, which was published 
by the A.I.M.E. At Bonne Terre, the run-of-mine ore 
is crushed to about 2 in. in one step by Telsmith 
gyratories, which have given excellent results on this 
work. For the finer crushing I was rather surprised 
to see the old slow-speed Cornish rolls in use; they 
would hardly be put in a new plant, but are still giving 
sufficiently good service here, so that it is not con- 
sidered to be worth while to replace them. For screen- 
ing, a new type of mechanically vibrated screen is used 
which has recently been developed at the plant. It is 
said to be more efficient on fine wet material than the 
electrically vibrated screen formerly used, the upthrust 
being much quicker than the downthrust; it is also 
cheaper in first cost. The screen has been put on the 
market by the Deister Concentrator Co. as the Leahy 
screen. 
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This brings to mind the great freedom of choice that 
now exists in screening equipment compared with five 
or six years ago when the so-called Impact screens made 
by the Colorado Iron Works were almost universally 
used for screening the finer sizes of ore particles, too 
fine for efficient work with trommels. Then, about 1918, 
the Mitchell screen was developed at the Utah Copper 
Co. and put on the market by the Stimpson Equipment 
Co. This used a novel arrangement of a rotating 
magnetic field to agitate the screen surface. The same 
principle was later applied to a gyratory crusher, which 
promised great things, but I understand that it would 
not stand up under hard wear and so was never put on 
the market. Also, about the same time, the Hum-mer 
screen was introduced by the W. S. Tyler Co. and has 
achieved great popularity, the vibrations in this case 
being instigated through a shaft driven by a small 
electric motor. In the last two or three years, several 
other types of mechanically agitated screens have come 
into use, the idea being to combine efficiency with low 
cost. These include the screen developed at Bonne Terre, 
already mentioned; the Cottrell screen, vibrated by an 
unbalanced pulley, recently put on the market by the 
Southwestern Engineering Co.; another, also vibrated 
by an unbalanced pulley, put out by the Link-Belt Co.; 
and a home-made affair which was developed, I believe. 
at Chino. 

To get back to the Bonne Terre plant, the coarser 
material is treated on Butchart tables, jigs not being 
used, as the mineral is too disseminated, and the fine 
pulp in twenty-four-cell Minerals Separation flotation 
machines. Hardwood creosote is the only oil used, as the 
galena floats easily. The table middlings are reground 
in Allis-Chalmers ball mills, with the grates removed, 
equally as good results being obtained as when the 
grates are in. The flotation concentrate is thickened 
to about 35 per cent solids, then dewatered in an Oliver 
filter, and dried over a Lowden drier to about 8 per 
cent water. With this percentage the concentrate is 
slightly damp but not sticky or muddy. The Lowden 
drier is used in all of the mills in the district, the 
reasons being that the concentrate must in all cases be 
shipped some distance for smelting, so that freight can 
be saved, and difficulties from freezing are lessened; 
further, the companies that concentrate the ore also 
smelt the concentrate. Ordinarily, when the smelting 
is done by a different company, the smelter is allowed 
to do all the worrying about the condition of the con- 
centrate, and the sticky mud that most of them have to 
handle causes much premature gray hair. The cost of 
drying to about 8 per cent is said to be about 50c. per 
ton—20c. for fuel, 20c. for power, and 10c. for labor 
and repairs. The table concentrates are dewatered in 
Allen cones and conveyed to cars, where they are allowed 
to drain before shipment to the smelters at Hercu- 
laneum and Federal. 

Features of the landscape at the Bonne Terre and 
other mills in this district are the immense tailing piles; 
one of these can be seen in the accompanying photo- 
graph. An extremely long tailing conveyor is necessary 
at Bonne Terre to dispose of this waste. 

Leaving Bonne Terre after a hurried inspection, we 
went by automobile a few miles to the south, passing 
on the left the mill of the National Lead Co. (St. Louis 
Smelting & Refining Works) at St. Francois, and on the 
right that of the Desloge Consolidated Lead Co. at 
Desloge. The last named is one of the smaller and older 
Plants. Arriving at Flat River, we were greeted by 
P. A. Haines, who is the superintendent of the River- 
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Mine and milling plant of the National Lead Co., 
St. Francois, Mo. 


The large tailing pile at the right, to which waste is carried by 
conveyor belts, is characteristic of the district. 


mines plant, and who gladly showed me through his 
bailiwick. The method of concentration here is much 
the same as at the Bonne Terre plant, except that Han- 
cock jigs are used for the coarser material, the character 
of the ore here being such that part of the mineral 
can be extracted to advantage without fine grinding. 
At the time of my visit, a new cast steel Telsmith 
crusher was being installed. This type of gyratory 
has proved extremely suitable to this type of ore, han- 
dling chunks up to two or three feet thick and crushing 
to about 1f in. The grinding equipment includes two 
Marcy rod mills and two Marathon mills. The standard 
Minerals Separation flotation machines are used, though 
the skimmers have been removed, not being found neces- 
sary when the froth is of the proper character. An 
Oliver filter and Lowden drier complete the equipment. 
The mill is being enlarged to a capacity of about 6,000 
tons a day. Considerable experimentation has been 
done to find the most satisfactory conveyor belt, the 
Goodyear and Goodrich being among the best. 

The Federal mill at Elvins, near by, was built during 
the World War, but has not been operated in the last 
two or three years, owing to an insufficient ore supply 
and a shortage of labor. It is, however, all ready for 
operation, probably in the current year. It is similar 
to the other mills in the district except that Janney 
flotation machines are installed. Hancock jigs, Wilfley 
tables, an Oliver filter, and Lowden drier are the other 
principal features of the equipment. 

In the copper mills of the Southwest, which were 
next visited, jigs have little place in the flow sheets; 
porous-bottom flotation cells are more popular than 
mechanically agitated machines; and no attempt is made 
to dry concentrates beyond the 15 or 18 per cent mois- 
ture content obtained by suction filtration. 





The concentrator of the Iron Cap Copper Co., 
Copper Hill, Ariz. 


The road northeastward out of Globe passes, in succession, the 
Old Dominion, the Arizona Commercial, and the Iron Cap; on 
beyond is the Superior & Boston. 
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Wood stave pipe and launder connecting the mill 
and tailing pond of the Miami Copper Co. 
The dry sand surface of the tailing piles is covered by wood 


chips removed from the ore pulp, which goes far to prevent the 
disagreeable blowing about of the sand by the high winds. 


A large amount of remodeling is going on at the 
Morenci plant of the Phelps Dodge Corporation. Time 
did not permit my visiting this mill, but the superin- 
tendent, Arthur Crowfoot, has kindly told me something 
of what he is doing. The reconstruction work has pro- 
ceeded rather slowly, owing to the difficulty in securing 
the services of competent mechanics and satisfactory 
labor. In 1922, plans were made for 5,000 tons of ulti- 
mate capacity per day, but in 1923 this figure was 
changed to 4,500, and it was decided to build on a less 
permanent basis, using second-hand steel and other con- 
centrator equipment wherever practicable. The equip- 
ment of the abandoned plants of the Shannon Copper 
Co. and the Arizona Copper Co. of Clifton was avail- 
able, and also that of the old Detroit Copper Co.’s 
concentrator at Morenci. 

It was originally intended to remodel the dry-crush- 
ing plant and do all the dry crushing in one operation 
from run-of-mine to 6 mesh, instead of bringing it to 
# in. in a coarse-crushing plant and to 6 mesh in a 
secondary crushing department, as at present. But it 
was decided not to go to any great expense in this part 
of the mill, ‘for it is probable that the present site 
may have to be abandoned in about seven years for 
another of larger possibilities. However, four sets of 
43x16-in. rolls in the secondary crushing plant are be- 
ing replaced with four sets of 54x24-in. Allis-Chalmers 
rolls, and four 8-ft. Hum-mer screens will be installed. 

Reduced to 6 mesh, the ore will be treated on forty- 
two Wilfley tables, which should recover about 42 per 
cent of the copper in the ore. The table middling will 
be dewatered in six 6x25-ft. Dorr classifiers, which in 
turn will feed six grinding mills of the 48-mesh circuit. 
Only three of these six mills will be new, these being 
7 ft. diameter by 12 ft. long Allis-Chalmers ball tube 
mills driven by synchronous motors operating at unity 
power factor through Cutler-Hammer magnetic clutches. 
The other three mills will consist of one No. 86 Marcy 
mill from the Clifton concentrator, one 8 ft. by 48 in. 
Hardinge mill already in place, and one No. 86 Marcy 
mill from the Nacozari concentrator. The new ball mills 
and one of the old Marcys will have 8x26-ft. Dorr cir- 
culating classifiers, and the other Marcy and the Hard- 
inge will have 6x25-ft. Dorr classifiers. 

The classifier overflow will be at 48 mesh, which will 
go directly to eleven duplex flotation units, each com- 
partment being 21 ft. long (determined by the space 
available) and 42 in. wide. One-third of the froth 
concentrate will be finished concentrate and the rest will 
be cleaned in a cleaner system following the secondary 
flotation system, to be discussed next. The primary 
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flotation tailing will be classified in 14-ft. shallow Dorr 
tanks, the underflow going to 8 ft. by 36 in. Hardinge 
mills and the overflow to secondary flotation. The un- 
derflow going to the mills is discharged back to the 
classifier tanks, which operate in closed circuit with the 
mills to produce a minus-65-mesh product for final flo- 
tation. . 

In the completed flow sheet, it is planned to grind 
to about 80 mesh, the product carrying about 72 per 
cent minus 200 mesh. This product is to be given a 
final flotation treatment under similar conditions to 
those of the first flotation treatment, all froth concen- 
trate, however, being treated in cleaner cells. The two 
flotation treatments do not use an excessive amount of 
flotation area or air, as the pulp is floated twice at 
three tons per square foot of porous medium instead 
of once at one and one-half tons per square foot. The 
secondary flotation system will operate as a guard unit, 
replacing a finishing table system but not increasing the 





Nash hydro-turbine air compressor driven by 50-hp. 
Allis-Chalmers induction motor, at the Iron Cap. 


flotation area required. This is not the only plant that 
is finding it advisable to abandon final tabling following 
flotation. 

Other new equipment installed at the Morenci con- 
centrator includes two new No. 8 Root blowers, one 
200-ft. Dorr tailing dewatering tank, tanks for de- 
watering flotation concentrate, and two additional filters 
which have necessitated an addition to the filter-plant 
building. Equipment for loading the combined con- 
centrate into railroad cars at the foot of the concen- 
trator will be installed and the present bin handling 
and hoisting system will be abandoned. The work of 
reconstruction is being performed under the supervi- 
sion of Arthur Crowfoot as superintendent, who has 
made an intensive study of the problem, and is, without 
doubt, one of the most capable ore-dressing engineers 
in the country. F. R. Barr has been design and con- 
struction engineer, and R. R. Nunn field construction 
engineer. The plan of the new mill was described in 
a paper presented before the A.I.M.E. last year—‘“Pro- 
posed Plan for Crushing, Grinding, and Concentrating 
Low-grade Sulphide Ore,” by Arthur Crowfoot. 

In the vicinity of Globe and Miami, Ariz., there is 
much of interest to the mining engineer. At the con- 
centrator of the Miami Copper Co., at the time of my 
visit, six out of the seven units were running and from 
1,200 to 1,500 tons of ore per unit was being put 
through. The coarse crushing is now carried somewhat 
finer than formerly, Telsmith gyratories and rolls being 
used. Mitchell screens are employed for dry screening 
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at about ? in.; they are very satisfactory, and were 
adopted after another make had been discarded. The 
grinding is done, as formerly, with one 8-ft. by 36-in. 
Hardinge mill in open circuit, the product being laun- 
dered to a Dorr classifier from which the 48-mesh over- 
flow goes to flotation, and the sand goes to two 8-ft. by 
30-in. Hardinge mills in closed circuit with Dorr clas- 
sifiers. The secondary Hardinge mills are fed with 
2-in. “XX” balls made of scrap railroad steel. Harry 
Hunt, the assistant mill superintendent, has improved 
the practice greatly, settlement of the litigation with 
Minerals Separation having given him a free rein. The 
mineral in the Miami ore is finely disseminated, so that 
it has been found advisable to eliminate all tabling, flo- 
tation now being the sole method of concentration. 
This has put the entire lower part of the mill out of 
operation. Modified Callow cells are used, with blast- 
furnace creosote and pine oil as flotation reagents. It 
has been found here that it is not advisable to try to 
do without stitching the canvas used for the porous 
flotation cell bottoms. As is well known, they are com- 
monly stitched in small squares; unless this is done, 
they will.not wear nearly so well. 

The neighboring Inspiration mill was running thir- 
teen of the twenty sections. Two of these sections are 
equipped with Marcy mills 9 ft. in diameter and 6 ft. 
long, the rest having the ordinary 8-ft. mills. The 
No. 86 Marcys put through about 975 tons a day, grind- 
ing from about 14 in. to 48 mesh. The No. 96’s are 
a little more than proportionately better but not enough 
to warrant scrapping the others. For grinding, 5-in. 
forged chrome balls are used, cast balls being inclined 
to break up in the large mills. At the time of my visit. 
part of the plant was running on about 923 per cent 





The mill and tailing pond of the Magma Copper Co. at 
Superior, Ariz. An aerial tram connects with 
the mine across the hill to the rear 


coal-tar creosote and 74 per cent P. T. & T. No. 750 pine 
oil, the regular mixture. The other part was using, 
for frothing, 15 per cent of Hercules oil, as an experi- 
ment, instead of the No. 750. The latter mixture is 
somewhat cheaper and seemed to be giving good results. 
Guy Ruggles, the mill superintendent, spoke of his in- 
tention to experiment on recleaning the concentrates 
from the cleaner cells, as is done at Miami. 

Probably some who have watched an Oliver filter in 
operation have noticed that a good deal of water was 
blown back into the filter cake just before it was scraped 
off and thought that this might be obviated by dis- 
pensing with the blowing at this point. Appearances 
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are deceptive, however, for it has been found at In- 
spiration that the cake contains only about 4 per cent 
more water after blowing than before, and the blowing 
is a great aid in peeling off the cake clean. 

Some interesting leaching work is being carried on 
at Inspiration under the direction of H. W. Aldrich. 
About 8 per cent sulphuric acid is being used, and up 
to 14 per cent of ferric sulphate in the electrolyte can 
be taken care of. The current density is rather high— 
about 20 amperes per square foot. Until the patents 
are granted, detailed information may not be published, 
but the recoveries and costs are said to be very favor- 
able, and leaching an ore of the type mined at Miami 
can no doubt be made fully as economical a process as 
that of concentration and smelting now employed. 

The Iron Cap mill, at Copper Hill, a few miles from 
Globe and easily reached by stage, was briefly de- 
scribed in the Engineering and Mining Journal when 
it was built in 1920. The present equipment is much 
the same as it was at that time, except that an- 
other four-cell cleaner flotation machine has been added, 
together with an additional 5x10-ft. Cole-Bergman rod 
mill. The present flow sheet, with analytical data, 
is shown on page 600. The new rod mill has improved 
roller bearings, which are much more flexible than those 
previously used on this type of mill; extremely favor- 
able power consumption is secured. 

While at the Old Dominion mill at Globe I had the 
good fortune to meet C. L. Perkins, who is responsible 
for so much of the advance that has been made in the 
use of organic flotation agents. He was trying out his 
“T-T” mixture, a compound of thio-carbanalid and or- 
thotoluidine. This has been successfully used in the 
Southwest, notably at Nacozari, for separating copper 
sulphides from iron sulphides. Since I left Globe, I 
understand that its use there has been so satisfactory 
that all of the ore is now treated by flotation, all jigs 
and tables having been abandoned. This is one way in 
which flotation may supersede so-called gravity meth- 
ods. Heretofore, it has always been thought advisable 
to extract the mineral from an ore in as coarse condi- 
tion as possible, thus saving the cost of the additional 
grinding as well as making a more easily dewatered 
product and one that can be handled to better advantage 
by the smelter. Jigs and tables have therefore been 
favored if the mineral is at all coarsely disseminated, 
the tailing from these machines being further ground 
for flotation. But of course the jigs and tables will 
make little distinction between various kinds of mineral 
unless one has a much higher specific gravity than 
another. If, therefore, selective flotation can extract 
the copper mineral while leaving a fair proportion of 





The Cole-Bergman rod mill at the Iron Cap, in operation 
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Flow sheet of Iron Cap concentrator 


Legend of Equipment 
Numerical Notation 


Description 


2 Ore cars 7} tons’ capacity, operated by one 6-ton Baldwin electric 


locomotive 
Mill orebin, 654 tons’ capacity 


6 5-A pulley type feeders, 56 strokes per minute, one 


ates Nos. 3, 4, 5 and 6 
2 16-in. Conveyors 23 ft. 0 in., 138 ft. per minute 
1 16-in. Conveyor 15 ft. 4in., 4334 ft. per minute 
1 16-in. Elevator, 28 ft. 9 in., 339 ft. per m.nute 
1 16-in. Conveyor 125 ft. 11 in., 
1 Merrick Conveyor weigher 


| 16-in are yor 37 ft. 8 in. O. C., 160 ft. per minute; 75 hp. motor 


for 9 and 10 
1 5 ft. x 10 ft. C-B roller rod mill, 16% r.p.m 
4 Automatic samplers cutting every eleven minute 8 
4 Deister Plat-O roughing tables, 285 r.p.m. 


103.6 ft. per minute; 7} hp. motor 


10 hp. motor oper- 


; 5 hp. motor 


.; 75 hp. motor for 9 and 10 


2 5 ft. x 10 ft. C-B Roller Rod‘Mills 17 r. p.m. 16 tons rod load; 75 hp. motor 


2 Model D’ Dorr classifiers 25 strokes per rake per minute; 10 hp. motor 


4 4-in. Air lift emulsifiers, low pressure 
2 8-cell Inspiration type flotation cells. 
2 6-in. Low pressure air lifts 

4 4Cell Inspiration type cleaner flotation cells. 
2 6-in. Low pressure air lifts 

2 16-in. Drag belt classifiers; belt s 


6 Deister Plat-O finishing tables, 2 6 1.p.m. 


need 72 ft. per minute; 
; 74 hp. motor 


Concrete construction 


1 4-in. Wilfley sand pump 805, r.p.m. 25 ft. lift; 10 hp. motor 


2 No. 6 Nash Hydroturbines, 3501.p.m., 54-lb. pressure; 50 hp. motors 








Concrete construction 


734 hp. motor 
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the iron in the gangue, it may be profitable to depend 
entirely upon that method of concentration. 

Superior, where is located the Magma Copper Co.’s 
property, is now easily reached from Globe by means 
of an excellent, though somewhat fearsome, automobile 
road. Superior is a booming town, with the new smelter 
under construction and a prosperous copper-mining 
company. Few changes have been made in the con- 
centrator, doubtless owing to the fact that it is here 
that what will probably be the last battle in the fight 
of Callow et al. against Minerals Separation is taking 
place. The Magma plant operates with as little violent 
agitation of the ore pulp as possible, and without the 
use of soluble oils as collecting or frothing agents. 
Instead, alpha-naphthylamine dissolved in hot water is 
used, as has been the practice for some years. The 
outcome of the Magma suit is awaited with much in- 
terest, but, as usual, the lawyers seem to be delaying 
things as much as possible, so it will probably be many 
months yet before any decision is reached. 

One interesting thing is being done at Magma: that 
is, the pumping of combined table and flotation con- 
centrates as a pulp running about 60 per cent. of solids. 
So far as known this has never before been done. It 
has proved successful on an experimental scale, and 
is now getting a commercial trial with the new smelter 
in operation. The Oliver filter plant has been installed 
at the smelter, which is about a half-mile from the mill, 
and the concentrates will be pumped there for dewater- 
ing. The advantage, of course, lies in the fact that rail 
transportation of the sticky concentrates will not be 
necessary. 

The Hayden mill of the Ray Consolidated Copper Co. 
is in the throes of reconstruction, and the old flow sheet, 
with its elaborate classification system, will be consider- 
ably revamped. An idea of the essentials of the new 
flow sheet can be gained from the accompanying cut, 
wherein the simplification is apparent to those who 
knew the old scheme. The Chilean mills which have 
done service so long at this plant seem to be slated for 
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the discard; they will soon be extinct in this country in 
all probability, at least as ore-crushing devices. The use 
of rolls to crush to 8 mesh is interesting as indicative 
of the recent tendency to make the feed to ball mills 
as fine as possible. The use of bowl classifiers is also 
a feature, for the straight rake type are commonly 
installed; the bowl attachment without doubt adds to 
the efficiency and is an innovation that is very favorably 
regarded. 

A new device for keeping conveyor belts straight is 
in use in the Ray Con. mill, and at one or two other 
plants in the Southwest, I believe. Ordinarily, there 
is considerable wear on the edges of belts, owing to 
friction against the guide pulleys. This is obviated 
in this new invention, friction against guide pulleys 
immediately actuating a simple mechanism which causes 
the carrying pulleys to shift the path of the belt 
slightly to the opposite side. A longer belt life will thus 
be secured, for a slight installation expense. 

Blast-furnace oil, which is a crude wood creosote, 
obtained, I believe, from Scotland, is the only flotation 
agent used at the Hayden plant. About three-quarters 
of a pound per ton of ore is required, the cost being 
about 5c. a pound. Table concentrates are run into 
rectangular concrete tanks, clear water overflowing. 
A four-ton Morgan crane, equipped with a clamshell, 
runs over the tanks and picks up the dewatered con- 
centrate and drops it into flat-bottom railroad cars for 
transport to the near-by smelter. The Oliver filters 
discharge on the same track. In these, steam is used 
for agitation. 

The new Copper Queen mill near Warren, Ariz., had 
already more than come up to expectations when I 
saw it in November. At that time, three of the four 
units were running, the tonnage per unit exceeding 
estimates, and a recovery of slightly better than 91 per 
cent being secured on an ore that was running a little 
over 2 per cent copper. Desliming in classifiers after 
the preliminary rod mills has been discontinued, all 
of the rod-mill product (ground to 14 mesh) now going 
on to the Plat-O tables. This has been found to improve 
the recovery on the tables, and also conserves the supply 
of water. Each table has an individual drive, consist- 
ing of a 1-hp. Westinghouse induction motor, thus doing 
away with all overhead belting. One of the features of 
this new mill is an immense 84x66-in. Allis-Chalmers 
jaw crusher. The product from this machine goes to 
two Gates gyratories, and thence to four horizontal 
Symons disk crushers. A description of this model 
plant, with the results of the first year’s work, will be 
published in an early issue. 

Some interesting work is being done at Cananea, 
where one of the newer type of Cole-Bergman rod mills 
has been installed. At Nacozari, also, the practice in 
differential flotation of copper and iron sulphides has 
been most successful, but time did not permit my visit- 
ing the last-named plant. 

Returning from the Southwest, a brief stop was made 
in the Ducktown district of Tennessee, where both the 
Tennessee Copper Co. and the Ducktown Sulphur, Cop- 
per & Iron Co. have recently erected small flotation 
plants for separating the copper sulphides from the 
barren pyrrhotite in the leaner ores. At the Ducktown 
mill, which was the first to be built in the district, 
Hardinge mills in closed circuit with Dorr classifiers 
grind the ore to flotation size. It is then treated in 
Minerals Separation machines, and the concentrate is 
dewatered in an Oliver filter. They have been very 
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successful in dropping the iron and getting a high- 
grade copper concentrate; this is followed by a flotation 
treatment for the iron sulphide (pyrrhotite), which it is 
planned to roast and sinter, thus producing a satisfac- 
tory iron ore. Particulars are not yet available for 
publication, but W. F. Lamoreaux, general manager of 
the company, is particularly hopeful of the possibilities. 

At the Tennessee Copper Co.’s mill, coarse crushing 
is accomplished by jaw, gyratory, and Symons disk 
crushers to about one-half-inch size. Two Worthington 
rod mills are used for the fine grinding, the first re- 
ducing to about 10 mesh, and the second to about 8 per 
cent plus 65 mesh. The entire pulp is then passed to 
Minerals Separation flotation machines. The reagents 
used are blast-furnace creosote and pine oil, but the most 
interesting feature of the plant is the use of ordinary 
portland cement, the addition of which to the rod mills, 
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to the extent of 6 to 8 lb. per ton or ore, inhibits the 
flotation of the pyrrhotite and thereby raises the grade 
of the concentrate. Lime is not so satisfactory. At 
the time of my visit, experiments were being made on 
floating the iron sulphide after the copper sulphide had 
been removed, as has already been mentioned in refer- 
ence to the Ducktown plant. To do this, the pulp is 
neutralized or acidified, and more pine oil is added. 
The copper concentrate, which contains from 12 to 15 
per cent of copper, is first dewatered to 12 or 15 per 
cent moisture in an Oliver filter, and then dried to 8 or 
9 per cent in a Lowden drier. The drying is made 
necessary by the method of disposal of the concentrate, 
which is blown into the end of a horizontal converter, 
but it also makes handling much easier, and as the 
drying only costs about 30c. per ton, it is considered 
good practice from all angles. 

In a succeeding article, the next step of the metal 
extraction process, that of smelting the ore and con- 
centrate, will be briefly reviewed. My thanks are ex- 
tended to the officials of the plants visited, who, with- 
out exception, tendered me every courtesy. For many 
years the copper mines, mills and smelters of North 
America, with the possible exception of those of a 
French company operating in Mexico, have welcomed 
visits from technical men and have freely discussed the 
various details of their practice, even including costs 
in many instances. Every one has gained by this policy. 
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The First Use of Metals 
I]—Copper and Bronze 


By T. A. Rickard 


be shaped easily by means of fire. Like many 

epoch-making discoveries, this one probably was 
accidental. A stone on the edge of a hot camp fire 
may have happened to contain some copper, which was 
melted. Likewise if the stone contained an oxide or a 
carbonate of copper, such as cuprite or malachite, it 
might have become reduced, especially if the wind 
happened to provide a strong draft. The camp fire was 
the first metallurgical furnace. Later a hole was made 
in the hearth for the collection of the molten metal; 
this hole, sooner or later, was lined with clay, the 
fire-resisting qualities of which had been proved pre- 
viously in the making of pottery; the hole would be 
enlarged by building a wall of stone; and so a furnace 
was evolved. In Japan, fifty years ago, the furnaces for 
smelting copper, tin, and lead ores were “a mere hole 
in the ground,” according to Gowland; and similar 
rudimentary furnaces have been found recently in use 
in Africa and Malaya. 

Whatever the accident by which native copper was 
first melted, or copper ore smelted, it was made evident 
to primitive man that the metal would run in a hot fire, 
as fat or wax in one much less hot, and that, on cooling, 
its shape, like that of fat or wax, became fixed accord- 
ing to the form of the surface on which it had poured. 
So the idea of casting originated. Neolithic man cut 
the mold in stone before he learned to cast in sand; he 
engraved the form of an arrow-head or a spear-head, 
for example, in a soft stone of even grain, and then 
poured the copper into it. The metal thus produced 
would be somewhat vesicular, and might contain 
mechanical impurities, such as cinder. These imperfec- 
tions would be decreased by hammering, which would 
also have the desirable effect of hardening the copper. 


How HARD COPPER WAS PRODUCED 


Both copper and gold are too soft for some purposes, 
and both need to be alloyed with another metal to 
render them fit for use in tools or implements. The 
presence of impurities hardens copper, and usually the 
ore of the primitive metallurgist contained one or more 
other metals that had this desired effect. In Egypt 
the presence of arsenic in the copper ore served to 
harden it; in Germany the adulterant was nickel; in 
Hungary it was antimony; in India it was zinc, with 
the consequent production of a brass alloy; in Saxony 
it was tin, so that bronze was made. A little of any 
of these metals would improve the copper for many 
industrial purposes; and we must not fail to note that 
the hardening of the cutting edge of tools was pro- 
duced, not by any lost art of tempering, as has been 
suggested frequently, but by hammering. To this is 
due the fine edge of the copper and bronze weapons 
of antiquity. 

Primitive man would discover soon that a draft 
intensified the heat of his fire, and even before he ob- 
tained a blast by means of a bellows he would place his 
hearth so that the wind would blow upon it. The most 
favorable site would be a slope or a gulley exposed to 
the prevailing wind; or he might dig his hearth on the 
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hillside and make a ditch pointing upward so that it 
would have the effect of a flue. Soon he would ascertain 
that carbonized wood, that is, charcoal, gave an intenser 
fire than green wood, so he would burn his twigs and 
branches under a cover of earth, to carbonize them 
without exposing them to complete combustion, the 
result being a fuel that he could break easily into pieces 
suitable for his purpose. 


PRIMITIVE METALLURGY 


The lumps of copper found among prehistoric re- 
mains are such as would be smelted in a small hole in 
the ground; it is probable that this hole, or metallur- 
gical hearth, was about a foot in diameter and that 
the operation was conducted somewhat as follows: a fire 
of charcoal was started; over this fuel was spread a 
layer of ore, followed by alternate layers of fuel and 
ore, in quantity sufficient to yield a lump or disk of 
copper that when hammered made a cake eight to ten 
inches in diameter and about one and one-half inches 
thick. When the smelting was completed, the slag was 
removed and the metal allowed to solidify on the bottom 
of the hearth, but at the moment of solidification the 
metal was extricated and broken at once on a stone 
into small pieces convenient for hammering into the 
requisite tools. The absence of sulphur in the pre- 
historic copper indicates that it was smelted from ores 
containing either the native metal or from ores thor- 
oughly oxidized, and therefore free from sulphides. 

The copper celts, or chisels, were cast in open molds, 
for if cast in closed molds the metal would be too 
vesicular for use in fabricating such implements. As 
the art progressed it became customary to remelt the 
copper, to improve its quality by ridding it of sundry 
impurities. To perform this remelting the ancient 
metallurgist would make a clay container similar in 
shape to the hole in which the first smelting had been 
performed, and just as he had deepened the cavity in 
his hearth, to make it more capacious, so he now deep- 
ened his shallow clay container until from being a dish 
it became a pot or crucible. Thus the use of clay for 
lining the hole in the ground that served as a metal- 
lurgical hearth led to the making of a fireproof con- 
tainer of clay, in which the smelting could be performed 
more cleanly and more completely. 


EGYPTIANS MINED COPPER MORE THAN 4,900 YEARS AGO 


The Egyptians were mining copper systematically on 
the Sinai Peninsula in 3000 B.C.; and it is reasonable 
to infer from the relics unearthed in the delta that the 
first use of copper in the Nile Valley goes back to at 
least six thousand years ago. The Assyrians obtained 
copper from the Tiyari range, on their northern 
frontier, and some figurines in copper from Tello that 
are associated with bricks bearing the name of Ur-Nina 
would indicate that copper was known in Mesopotamia 
at about 3000 B.C. The slag mounds of Cyprus 
(from which island the metal obtained its chemical 
name, having been known first as chalkos cuprios) go 
back to 2500 B.C.; but the bronze relics found at 
Knossos, and believed to have been made of copper from 
Cyprus, would push the date back to at least 3000 B.C. 
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This would be contemporary with the first Chinese cop- 
per, for nine bronze tripod cauldrons, famous in Chinese 
annals, were cast in 2205 B.C., indicating that copper 
had been used for a long time before that. In Spain 
and Britain the metal came into use in about 2500 B.C., 
and in Italy, Hungary, and the Tyrol a little later. 


DEVELOPMENT OF THE MAKING OF BRONZE 


The use of unalloyed copper in Egypt and in the 
eastern Mediterranean region for nearly two thousand 
years before any bronze was made indicates that the 
hardening effect of tin was not known during that 
time. The absence of bronze in the relics of this early 
period is too general to be imputed merely to the 
scarcity of tin. The oldest bronze of antiquity is said 
to be a rod that was found at Medum in Egypt, the 
date of which is placed at 3700 B.C., but this high 
antiquity is doubtful and improbable. Bronze was not 
yet in use during the régime of the Old Kingdom, from 
2890 to 2475 B.C.; the statue of Pepi (about 2550 
B.C.) is made of hammered copper. It is possible 
that the Hyksos brought the use of bronze with them 
from Syria. Their conqueror, Ahmose I, who reigned 
from 1580 to 1557 B.C., has left bronze weapons 
damascened with gold. His son, Thutmose I, placed 
two doors of “Asiatic bronze” in the temple of Amon 
at Thebes in 1525 B.C., and Hatshepsut, the daughter 
of Thutmose I, erected two other bronze doors in 
another temple at Thebes in about 1490 B.C. Never- 
theless, although bronze was employed for special pur- 
poses, it was not yet in such general use as to imply 
the existence of a bronze “age.” That phase of metal 
culture did not supervene in Egypt until the reign of 
Psamtik, or Psammetichus, as the Greeks named him, 
who reigned from 663 to 609 B.C. The early “bronzes” 
are usually copper, and if they are not made of pure 
copper their other metallic ingredients are in the nature 
of accidental impurities. 

Among the earliest authenticated Egyptian tin-copper 
implements are the tools found among relics of the 
twelfth dynasty (about 1850 B.C.); these have been 
tested and are known to contain 2 per cent of tin, with 
96.35 per cent of copper. This can hardly be called 
“bronze,” although it is the beginning of bronze mak- 
ing. The evidence obtainable on the subject is unsatis- 
factory, because so few of the so-called bronzes of 
antiquity have been analyzed, and many that have 
been so tested have proved to be not bronze at all but 
simply copper containing impurities other than tin. 
For example, the votive figurines of King Gudea found 
at Tello, in Mesopotamia, have long been quoted by 
archeologists as bronzes of the year 3000 B.C., whereas 
recent analysis proves them to be copper, without a 
trace of tin, and a revised date brings their age down 
to 2450 B.C. This applies also to the tools and 
weapons that have been unearthed at Tello. Such 
ancient relics usually are found in a state of extreme 
decomposition, rendering it entirely impossible, for 
example, to distinguish copper from bronze at sight. 
This is especially true of those recovered from the 
damp soil of Mesopotamia; the copper and iron imple- 
ments found by Layard at Khorsabad, for example, are 
said by him repeatedly to have fallen to pieces imme- 
diately they were exposed to the air. It is altogether 
unsafe to assert, without the precaution of a previous 
analysis, what is their composition. Unfortunately, 
most archeologists and curators of museums do not 
like to submit their precious objects to the destructive 
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treatment that is inseparable from sampling and assay. 

The earliest Assyrian bronze appears to be that in 
the relics placed in the temples by Abi-eshu in about 
2000 B.C. The metal culture of the Sumerians, who 
were the founders of the Babylonian civilization, was 
characterized throughout their long history by the use 
of copper only; it was known before the cuneiform 
script had been developed from picture writing, and 
was represented by a square plate of metal with a han- 
dle attached to it, indicating that when it was im- 
ported it was already smelted. But even before the 
time of Sargon of Akkad (2750 B.C.) the Sumerian 
script had two ideographs for copper, one of which 
signified “white” copper. It has been assumed that 
if one of these ideographs stood for copper then the 
other must have represented bronze; but if bronze was 
not in use until a thousand years later, it is not likely 
that the language had a word, or picture, for this alloy. 
The explanation must be found elsewhere. 

Hammering came naturally to the ancients. It is 
probable that the appearance of the copper was changed, 
and its structure also, by hammering, by which it was 
so tempered and brightened as to look like another 
metal. The same effect can be produced on iron if it 
be hammered laboriously when heated to dull red in- 
stead of being brought to a white heat and then 
quenched in water. 

Another piece of evidence in opposition to the con- 
ventional idea of a general succession of stone, bronze, 
and iron cultures is the fact that even in the 
Babylonian picture writing there was an ideograph for 
iron, although that metal does not appear in the pre- 
historic reliefs of the Euphrates valley until much 
later. I shall conclude the discussion of this phase of 
the subject by stating that the earliest authentic bronze 
as yet discovered is that of the implements found by 
Schliemann in the second prehistoric city of Hissarlik, 
which stood on the site of the Homeric city of Troy. 
These relics contained 10 per cent of tin, and are 
believed to be 4400 years old; that is, they date from 
2500 B.C. 


FIRST USE OF TIN 


The source of the tin used for making bronze in 
ancient Egypt is not known. No tin was mined in that 
country, then, nor is any mined now. As a domestic 
source of supply was not available, the Egyptians prob- 
ably obtained it from the Syrians. Layard says that 
he is unaware “of the existence of tin in any part of 
Assyria.” The Pheenician trade in tin comes too late 
for our immediate inquiry. The manufacture of bronze 
appears to have migrated into Assyria from the north- 
west, probably from Armenia, with which the Sumerians 
had a genetic connection. According to Strabo, tin was 
produced in Dagiana, which has been identified with 
Khorassan, between Afghanistan and Persia. Tin is 
also found today near Tabriz and Astrabad, in Persia, 
and the mention of it in the Hebrew scripture, of about 
850 B.C., as among the Midianite spoils, suggests that 
it was mined on the Sinai Peninsula, or near it, in 
Arabia. Tin was obtained in Galicia and Cornwall at 
an early date, but not nearly early enough, so far as 
is known, to supply the Egyptians and Assyrians of 
four thousand years ago. The Oriental sources of sup- 
ply with which the modern world is familiar, such as 
the deposits of the Malay Peninsula, the Dutch East 
Indies, and China, could not have been available in 
2000 B.C., because as yet trade had not been established 
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so far afield. The fact that the ancient implements 
of India are made of brass suggests that the tin of 
eastern Asia had not yet been exploited. On the 
whole, therefore, it seems most likely that both the 
Egyptians and the Assyrians obtained the small sup- 
plies of tin with which they first began to make bronze 
by means of trade with the peoples of western Asia, 
such as those of Armenia and Persia. 

It is evident from the fewness of the bronze relics, 
as compared with those of copper, that the use of 
bronze was rare before 1500 B.C. and that it had no 
industrial importance at that remote period. Nor is 
this surprising, for tin is a comparatively rare metal. 
The United States, which in the variety and extent of 
its mineral resources is supremely fortunate, yields no 
tin at this time, nor has it ever produced any large 
quantity of the metal. 


TIN OCCURS WITH BOTH COPPER AND SILVER 


The common ore of tin is the oxide, tinstone or 
cassiterite (from the Greek word for tin, cassiteros). 
In many regions, this mineral occurs with the copper 
minerals in the same ore; indeed, economic geologists 
recognize two types of tin deposits; those in which 
the tin is associated with copper, as in China and Corn- 
wall, and those in which it is associated with silver, 
as in Peru and Bolivia. The association of tin and 
copper in the same ore favored the accidental produc- 
tion of bronze, as Gowland proved by experiment. He 
simulated primitive methods by making a hole in the 
ground and using a mixture of an ore containing 20 per 
cent of tin (as tinstone) with an ore containing 30 
per cent of copper (as malachite, the green carbonate). 
This mixture he smelted with charcoal and a little 
limestone. The operation was performed with alternate 
layers of ore and charcoal, fusion being facilitated by 
applying a gentle blast of air through an inch pipe. 
In this way he made a bronze that contained 22 per 
cent of tin. The limestone, which aided fusion, may 
have been present in the primitive metallurgist’s ore, 
as part of the gangue, or it might have been derived 
from the calcareous clay with which probably his rudi- 
mentary furnace was plastered. 

Sooner or later the early metallurgists must have 
ascertained that the addition of a little lime made their 
slags more liquid, and thereby hastened the separation 
of the metal from its earthy matrix during the opera- 
tion of smelting. Once they had discovered the effects 
of the tin on the copper, rendering it more fusible, as 
well as harder, they would add tinstone to their copper 
ore. It was a long time before they made tin itself, 
and melted the two metals together for the production 
of the alloy. No metallic tin has been found in the 
hoards left by the itinerant bronze founders of remote 
antiquity; the earliest relics of pure tin belong to the 
time of the eighteenth dynasty in Egypt; that is, about 
1400 B.C. 


CLASSIC BRONZE 10 PER CENT TIN 


The proportion of tin to copper in the ancient bronzes 
varied according to use: the classic bronze is supposed 
to have contained 10 per cent of tin and 90 per cent of 
copper, but the proportion was not maintained with 
any approach to exactness, and it was not accepted as 
the most desirable until after long searching and ex- 
verimenting, by a process of trial and error, the prod- 
uct of each smelt being tested, and a correction made 
by adding more tin or less copper to the next charge. 
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For an axe, 10 per cent or less of tin was used; for a 
dagger, 11 to 14 per cent; and for bells, 20 per cent 
or more. 

The earliest bronzes contain various other metals, 
such as lead, silver, antimony, nickel, and zinc. Some 
of these would serve to harden the copper; others 
would spoil its industrial usefulness. The ductility of 
pure copper, which makes it so valuable, for example, 
in the manufacture of wire, renders it unsuitable for 


‘the making of weapons of war or agricultural imple- 


ments; but, fortunately for prehistoric man, the copper 
produced in his rough smelting operations was by no 
means pure, and therefore it was harder than the re- 
fined metal. Moreover, the ancients early discovered 
that the beating of copper made it harder, so they 
hammered it, as is proved by the highly laminated 
structure of the metal in their implements. The cut- 
ting edge of bronze implements likewise was hardened 
by hammering, so that no “‘lost art of tempering” need 
be invoked, as I have already stated in a preceding 
paragraph. 

The primitive method of making bronze can _ be 
surmised with confidence, by reason of such evidence 
as has survived. The hearth was a shallow hole in the 
ground, as all rudimentary metallurgical hearths were. 
In this was placed a clay crucible, which contained the 
mixture of tin and copper ores. This crucible would suc- 
cumb easily to a high temperature, so it was protected 
from excessive heat by being imbedded in ashes, leaving 
only the upper edge and interior exposed to the fire. 
The fuel at first was wood and the charcoal produced 
therefrom during the operation. An adequate tempera- 
ture was obtained by some crude form of bellows. When 
the smelting was accomplished the crucible was re- 
moved and the metal poured into a mold of stone 
or clay. 


FIRST USE OF BRONZE PROBABLY IN CENTRAL EUROPE 


It is believed by sundry distinguished archeologists, 
such as Petrie and Ridgeway, that the first continuous 
use of bronze is to be credited, not to Egypt or 
Babylonia, but to Central Europe, where ores of copper 
and tin are found associated, and where the highly 
developed use of polished stone indicates a primitive 
culture ready to take advantage of the metals as soon as 
discovered. The Britons, as Cesar tells us in his “‘Com- 
mentaries,” imported bronze, although they exported 
tin, so that we cannot credit them with an early bronze 
culture. Moreover, the fact that Aristotle speaks of 
“the Celtic tin” suggests that the Greeks were familiar 
with tin from another source. The only other ancient 
tin-mining regions are Cappadocia and Persia, concern- 
ing which we know little as yet. 


To be continued 


Purification of Zinc Sulphate Solutions 


The success of experimentation work on the purifica- 
tion of copper sulphate solutions, concluded by the De- 
partment of the Interior at the Berkeley, Calif., station 
of the Bureau of Mines, led the Bureau to test the value 
of the hydrolytic process in removing iron and other 
impurities from zinc sulphate solutions. The process 
proved to be just as effective with zinc sulphate solu- 
tions as had been the case with copper sulphate solutions, 
although not as many tests were made with the former 
as is desirable. 
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The landing terminal of a slate-quarry cableway hoist 





Technical Progress in Slate Mining 


Improvement in Equipment and Methods Has Effected Economies — 
Utilization of Waste Big Problem 


By Oliver Bowles 


Superintendent U. S. 
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America in 1734, and thus antedated many other 

branches of mining. Slate production has experi- 
enced many ups and downs, and has made slow progress, 
but the attainment of a production valued in excess of 
$12,000,000 in 1923 places it in a class that demands 
more than passing interest. Notwithstanding its 
antiquity, slate is a retiring and unobtrusive industry 
that has not made itself widely known even among its 
mining friends. Slate is familiar to many chiefly as the 
name of a color (an entirely inaccurate term, as slates 
are of many colors), as a roofing material, or possibly 
some may have recollections of school days associated 
with slates before the time when they were superseded 
by exercise books. 


|: IS RECORDED that the slate industry began in 


STRONG COMPETITION OF OTHER COMMODITIES 


Though the slate industry until recently has main- 
tained a modest position well in the background, there 
are processes and types of equipment connected with it 
that justify its recognition as a werthy member of the 
group of long-established mining industries. The metal 
miner may find something of interest and of profit in 
a study of the processes and machines developed under 
the peculiar and exacting conditions of an industry that 
has had a hard struggle to maintain a foothold in a field 
where powerful competitors press on every side. 

Some of the processes involved in slate quarrying are 
closely related to ordinary mining operations, and 


others find their counterpart only in the dimension- 
stone industries. Owing to their more general interest 
the former processes will be emphasized in this paper. 

The stripping of the overburden on the deposit was 
extremely crude in the early days of slate quarrying. 
The slate industry is not unique in this respect, for 
material-handling methods were similarly crude in 
practically all branches of the mining industry many 
years ago. However, the process of evolution toward 
more efficient mechanical means of gtripping has 
been more rapid in many other types of mining than it 
has in slate. The reason is to be found partly in the 
small capital available, partly in the limited extent of 
stripping operations, and partly in the conservatism 
that characterized all progress in slate for many years. 

The industry has been notably lacking in capital for 
investment, though of recent years some companies 
have equipped their plants sufficiently to command an 
annual production in excess of $100,800. Primarily, 
however, lack of capital popularized pick-and-shovel 
methods. With even the largest of present operations 
stripping is a relatively unimportant process, for the 
tonnage of rock quarried is not great, and many of the 
quarries are of limited surface area and are worked 
to great depths. The deepest slate quarry in America 
has reached about 550 ft. Stripping is in general, 
therefore, not a regular, but rather a spasmodic, opera- 
tion. A quarry may be worked thirty or forty years 
without surface enlargement, thus attaining a depth of 
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several hundred feet, but sooner or later another bench 
must be started, and stripping is the first step. Such 
lateral extensions may demand the removal of heavy 
masses of débris, consisting not only of the natural 
overburden but of waste material, which, during pre- 
vious years, either through lack of foresight or to save 
expense, was transported only a short distance from the 
scene of operations. The removal of this overburden 
has frequently been a slow and tedious process, for 
depths of 10, 15 or even 20 ft. have been removed with 
pick and shovel supplemented by dump cart or cable- 
way pan. In many instances there has been no 
justification for such methods except lack of enterprise. 
Of recent years, however, steam shovels have been 
more generally used for heavy stripping. The common 
objection that stripping is too intermittent to justify 





Parsons Bros, Slate Co.’s quarry, Pen Argyl, Pa., over 
550 ft. deep. The bench shown is about midway 
between top and bottom 


the employment of a steam shovel has been met readily 
by leasing a shovel temporarily or by contract stripping. 

Recently, the steam shovel has been used not only for 
soil removal but for excavation of the inferior rock 
which usually overlies the good slate. “Pay dirt” in a 
slate quarry is gre uniform homogeneous rock below the 
zone of weathering. Naturally, the quarryman desires 
to complete as soon as possible the preliminary unpro- 
ductive stage, and he finds that the steam shovel is a 
ready means of attaining this end. Great care must be 
exercised, however, in blasting the weathered rock 
so that the good slate may not be shattered. At one 
Pennsylvania quarry a horizontal open seam was found 
just beneath the weathered zone. This was very 
fortunate, for it provided a cushion, preventing the 
shattering effect of blasts from reaching the good stone. 
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Where no such cushion exists, explosives must be used 
sparingly in the zone adjoining the high-grade slate. 

Hydraulic stripping, which finds successful applica- 
tion in many branches of mining and quarrying, is 
practically unknown in the slate industry. This is due 
in part to unfavorable conditions and in part to lack 
of familiarity with the process. With abundant water 
supply, cheap power, and favorable drainage, preferably 
back from the quarry face or laterally into a ravine or 
basin, hydraulicking is probably the cheapest method 
that can be used. A post-war cost, estimated by one 
limestone quarryman, is 123c. per cubic yard of soil 
removed. Pre-war costs in gold, phosphate, and iron 
mines varied from 24 to 8c. per cubic yard. According 
to a recent record of hydraulic stripping at a Cali- 
fornia granite quarry, three men, a nozzleman and two 
others with picks and shovels to break up clods and 
perform other incidental work, stripped on an average 
100 cu.yd. of overburden per eight-hour day. In plan- 
ning future stripping operations the slate quarryman 
should give careful consideration to the possibility of 
using this economical process. The accompanying 
photograph illustrates the efficiency with which a 
rugged surface may be stripped by the hydraulic 
method. 

Blasting has in the past occupied too prominent a 
place in slate-quarry operations, for the shattering 
effect of explosives has destroyed thousands of tons of 
serviceable stone. With judicious handling, dynamite 
may be used in the removal of waste rock, and black 
blasting powder charges may be employed for breaking 
loose the larger masses of commercial slate. In best 
practice explosives are confined to such uses. 

Though blasting is employed to a limited extent, 
drilling occupies a very important place in slate-quarry 
work, for a great deal of the drilling has no relation 
to blasting. The hand drill was followed by the steam 
tripod, and this in turn by the compressed-air drill. 
The introduction of the hammer drill marked a long 
step in progress in slate drilling, just as it has in many 
other types of quarrying and mining. 

Several years ago the superintendent of a cement 
plant quarry told me that in his opinion the introduction 
of the hammer drill marked as great a technical advance 
in the rough-stone industries as could be attributed to 
the invention of explosives. The claim may have been 
exaggerated, but undoubtedly the hammer drill has 
tremendous advantages. It is only recently, however, 
that its utility in the dimension-stone industries is 
attaining full recognition. 

The hammer drill is quite generally employed in slate 
quarries. Its great advantage is in the facility with 
which it may be moved from place to place, and the 
small loss of time involved in such moves. Hammer 
drills are now used in two different ways in slate quar- 
ries. They are widely employed for drilling compar- 
atively shallow holes for either blasting or wedging. 
For such work the drill is unmounted, being held in 
the hands. 


DRILLING IN CONJUNCTION WITH BROACHING 
A NEW DEVELOPMENT 


A departure made recently by at least four com- 
panies is the employment of hammer drills for making 
cuts as a substitute for channeling machine cuts, 
because in some slate deposits the blows of the channel 
bars shatter and destroy the slate. For this purpose 
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The broaching tool used to cut out cores between drill 
holes in the Diamond Slate Co.’s quarry 


the drill is mounted on “quarry bars,” two heavy hori- 
zontal iron pipes, one above the other, mounted on a 
wooden frame. The drill mounting holds the drill 
exactly vertical, and as it may be slid back and forth 
on the bars a line of holes 8 to 10 ft. in length 
may be drilled from one position of the bars. The holes 
are drilled 8 to 10 ft. deep and as close together as 
can be conveniently accomplished without a tendency 
for the drill to run into the adjacent hole. Cores #? to 
1 in. wide at the top are usually left between the 
holes, but the cores are wider at the bottom as the drill 
loses gage with depth. As each hole is completed a 
wooden plug is driven to keep it free of cuttings. The 
cores are cut out in a subsequent operation with a 
broaching tool. 

The Waugh drill made by the Denver Rock Drill 
Company has been found to give excellent service in 
slate. It has an independent rotating device operated 
by an air turbine. As the rate of rotation may be 
increased or decreased, independent of the drill-piston 
motion, it cuts through inclined hard ribbons with 
little tendency toward running laterally and binding. 
I kept a time record where holes for broaching were 
being drilled in the Diamond Slate Co. quarry, at Pen 
Argyl, Pa., in August, 1923. An average rate of 23 ft. 
8 in. of drill hole per hour was accomplished, including 
all stops for moving the drill and changing steel. 


NEW AIR-LIFT DRILL ATTACHMENT SAVES TIME 


The greatest loss of time in drilling occurs in the 
process of changing drill steel, for usually it must 
be changed every 2 ft. In this process the screw feed 
must be reversed by hand rotation for the full 2 ft., 
an operation that consumes much time and energy. To 
attain better time efficiency the Diamond Slate Co. has 
devised an air lift to replace the screw. Compressed 
air is introduced below a piston which slides in a brass 
cylinder, raising the drill head in one single quick 
operation. If the weight of the drill head does not 
supply sufficient pressure to the drill on its downward 
course, compressed air may be introduced above the 
piston. Application has been made for a patent for 
this device. It is claimed that a great saving of time has 
been accomplished by this improvement. In January, 
1924, after the bar mounting was placed in position, 
a series of thirty-one holes 8 ft. deep were drilled in 
five hours, or nearly 50 ft. per hour as an average per- 
formance. This indicates a tremendous advance over 
the rate of 23 ft. 8 in. per hour recorded in August, 
1923, before the air lift was used. There is no apparent 
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reason why this device is not equally applicable to drills 
operated in rock other than slate. 

When all the holes that can be drilled from one posi- 
tion of the bar are completed, the next step is to 
broach out the cores between them. For this purpose 
a broaching tool is used in place of the drill bar. The 
cutting face is 4 or 5 in. long and 14 to 24 in. wide, 
with several cross grooves to give cutting edges. In 
one quarry the broacher is used with the hammer drill 
mounting, but at other places a reciprocating drill is 
used, as it gives better clearance and more rapid 
cutting. In broaching, all the cores of one cut are car- 
ried down simultaneously by sliding the drill mounting 
back and forth on the bars. Thus the process resembles 
channeling. A hand-operated sprocket-chain device has 
been used for this lateral movement, but a motor-driven 
worm-gear attachment could be employed. Such a 
method has been successfully used on bar-mounted chan- 
neling machines. The broacher is run dry for the 
first 2 ft., as the cuttings fall into the drill holes and 
give ready clearance to the cutting edges; thereafter 
a stream of water is supplied. 

The surface area cut by this method in August, 1923, 





The Diamond Slate Co.’s quarry, Pen Argyl, Pa., where 
the air-lift drill attachment was used first 


averaged about 33 sq.ft. per ten-hour day, employing 
two men. This is just about half as fast as channel- 
ing, but a much greater proportion of the rock is 
preserved. A great increase in this rate has been 
attained since the air lift was introduced. 

Though the drilling and broaching method of making 
cuts is a recent development, it already bears promise 
of marked success. In at least two quarries it has 
passed the experimental stage and is accepted as a 
standard method. With improved appliances like those 
described in previous paragraphs, and the better tech- 
nique that results from longer experience, even greater 
attainments are to be expected. 
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Small wooden derricks with hand or horsepower wind- 
lass were used in the early period of slate quarrying. 
The use of steam engines to supply power was the next 
important step. Wooden derricks are still used in the 
Monson, Me., slate district, but in practically all other 
slate regions overhead cableway hoists are used. Cable- 
ways have undoubted advantages, for many of the wide 
quarries could not be adequately served by derrick 
booms, and furthermore the cableway commonly permits 
disposal of waste material to the spoil bank by a single 
handling. For large quarries three to six cableways 
are used.. Steam or electricity supplies power to the 
hoists. Engines with single, double, or triple drums 
may be used, and thus one engineer may serve one, two, 
or three cableways. The main cables range in diameter 
from 13 to 2} in. and the draw cables from } to } in. 
A load in excess of three tons is rarely carried. The 
aerial carrier is readily adjustable either to dump in 
the air, or to lower the loaded pan to the ground. The 
accompanying illustration shows the modern type of 
slate-quarry cableway. 


TECHNICAL ASPECTS OF THE LABOR PROBLEM 


Labor shortage is one of the most urgent problems in 
the slate industry today, particularly in roofing-slate 
manufacture. The old “slaters” are gradually passing 
away, and few new ones are learning the trade. A 
slater’s school has been established by William H. Smith, 
of the North Bangor Slate Co., in an effort to encourage 
boys sixteen to eighteen years of age to learn the trade. 

Labor shortage is not directly a technical problem, 
but in the slate industry at least, technical development 
has a very direct bearing upon it. In most industries, 
particularly in the manufacture of roofing materials 
that compete with slate, mass production by mechanical 
processes has offset the recent great increase in wages 
and cost of raw materials. In roofing-slate manufac- 
ture practically the same methods are employed in 
block-making, splitting and trimming as were followed 
in the early days of the industry when labor was cheap 
and abundant. It is probable that the condition of 
labor shortage is due in part to the maintenance of old- 





A rugged rock surface stripped by the hydraulic method. 


time methods, for such methods involve much hard 
manual labor which is overcome to a great extent in 
competing industries by the use of mechanical equip- 
ment. The block maker has much heavy lifting and 
carrying, the splitter’s work involves excessive han- 
dling of slates and waste, and the trimmer, in many 
localities, still operates the trimming machine by foot 
treadle. It is customary for both trimmer and splitter 
to spend an hour or two a day in the extremely arduous 
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task of carrying and piling the day’s accumulation of 
finished slates. It is probable that the labor shortage 
could be relieved materially by making the worker’s 
duties more attractive. At the same time the produc- 
tion of slate per man might be largely increased, which, 
expressed in another way, is simply the attainment of 
lower production costs. 


VISUALIZATION OF A MODEL PLANT 


Now, how might such improvement in condition be 
accomplished? Let me try to picture the abolition of 
the present series of small splitting shanties such as 
appear in the background of the accompanying illustra- 
tion, and the substitution therefor of roomy, heated, 
and well-lighted sheds. Overhead cranes should be pro- 
vided to handle blocks with speed and ease. The time 
may come when improved methods of sawing will make 
it profitable to saw all slate instead of breaking it. 
If hand splitting is to be followed, conveniences like 
rotating turnstile racks should be provided to eliminate 
all unnecessary handling. It is even possible that hand 
splitting will gradually be replaced by machine methods, 
for the splitting machine has already passed the experi- 
mental stage, and its use has attained commercial im- 
portance. 

The foot-operated trimming machine must inevitably 
be replaced by power machines, a whole series of which 
could be belt-driven from a single countershaft. Trav- 
eling belts or other mechanical conveyors should carry 
away the waste. The labor of conveying finished slate 
to the railroad car or piling ground could be greatly 
reduced by using portable racks. With these tasks 
thus lightened, many unnecessary steps eliminated, and 
comfort increased, is it not reasonable to expect that 
labor would be more readily obtained and retained, and 
production costs reduced? 

A mechanically equipped roofing-slate mill as described 
above is not by any means an unattainable dream. 
I have in mind a mill of the Auld & Conger Co., near 
Poultney, Vt., which now presents practically all the 
features mentioned above except the sawing and mechan- 
ical splitting. What man has done, man can do again; 
and he can improve on what has already been done. 

Mills for the manufacture of structural slate repre- 
sent a phase of the industry that has grown up in 
comparatively recent years, and such mills for the most 
part are well provided with mechanical equipment such 
as traveling cranes, saws, planers, and carborundum 
machines. The argument that labor-saving equipment 
promotes a better labor supply is sustained by the fact 
that the structural slate mills are experiencing no 
serious labor shortage. 


SLATE GRANULE AND FLOUR ARE IMPORTANT 


The manufacture of granules for slate-surfaced com- 
position roofing is becoming increasingly important. 
Though the slate industry proper is a branch of the 
dimension-stone industries, granule manufacture is of 
the rough-stone type, comparable in process with the 
manufacture of crushed stone and its byproducts. 
Briefly, it involves blasting, power shovel or hand load- 
ing of the rock, crushing, passing through rolls, and 
screening to a clean product between 10 and 30 mesh. 
At some plants pulverizing equipment has been added 
to convert the undersize into slate flour, which finds 
various uses as a filler. 

Primarily, most of the plants were small and were 
developed in slate-working regions. Thus the operators 
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who were unfamiliar with rough stone methods pursued 
a modified type of slate-quarry operations. Overhead 
cableways were even used to carry rock from quarry 
to crusher in places where level ground afforded favor- 
able trackage for quarry cars from pit to mill. Though 
the cableway may be the best equipment that can be 
used for wide and deep quarries from which structural 
or roofing slate blocks are obtained, it is not in general 
an economical method of handling rough stone for the 
manufacture of a low-priced product. One operator now 
attains fair efficiency with a glory-hole method. A 
drag-line scraper operates in a funnel-shaped opening 
with a loading pocket at the bottom, and an inclined 
tunnel is provided for transportation in cars to the 
crusher. Another operator employs the modern method 
of blasting in churn-drill holes, and loading with a 
steam shovel into side-dump cars hauled to the crusher 
by locomotive. The granule industry is thus gradually 
passing out of its elementary stage of modified dimen- 
sion-stone processes, and making use of more modern 
methods. Some branches of the granule industry are 
entirely unrelated to slate in the nature of their raw 
materials, and have grown up in regions far from slate 
quarries. Such plants have in general been little in- 
fluenced by slate quarry methods, having used ordinary 
rough-stone processes from the start. 


PROGRESS IN SOLVING THE WASTE PROBLEM 


Slate waste, which averages about 80 per cent of 
gross production, presents a problem that until recently 
has defied all attempts at a solution. The pile in the 
background of the photograph of the Parsons quarry 
gives some idea of the magnitude of waste accumula- 
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tions. Investigators will continue to puzzle over this 
problem indefinitely, but recent efforts toward a prac- 
tical solution, that have met with some measure of 
success, will lend encouragement to further efforts. 
Parsons Bros. Manufacturing Co. has attacked the prob- 
lem from the standpoint of utilization. A modern 
grinding plant has been built for the manufacture of 
granules and slate flour from the waste blocks. A fair 





A typical yard for piling roofing slate, with splitting 
shanties in the background 


market has been developed for these products, but not of 
sufficient magnitude to justify as yet any addition to 
the present plant, or to encourage the building of other 
grinding plants. Another method of approach to the 
waste problem is to improve quarry methods so as to 
preserve a greater proportion of the sound slate. The 
restricted use of explosives, and the development of 
the broaching method of cutting slate as described 
heretofore, are examples of progress in waste elimi- 
nation. 


—_—. LDH 


Mining Activities in Bolivia 


O THE average North American Bolivia is known 

solely as a source of tin and silver, says D. C. 
McDonough in Commerce Reports. It is true that 
these metals are the country’s principal export com- 
modities, but they are only two of a long list of minerals 
found in Bolivian deposits of commercial value, among 
which may be included copper, bismuth, lead, wolfram, 
antimony, vanadium, gold, and zinc, not to mention 
petroleum. Considerable beds of lignite have also been 
located, but these have not yet been developed com- 
mercially. 

Mining is practically the only important industry in 
Bolivia, forming the basis of the economic life of the 
country. Most of the mineral deposits just mentioned 
are found in paying quantities, principally in the high 
plateau region of the country. 

Conditions in the tin industry during 1922 and the 
first months of 1923 were highly satisfactory. Succes- 
Sive rises in price caused stocks to be depleted and 
production was carried on at a good profit. A large 
American mining company is planning to erect a mill 
with a capacity for treating 200 tons of ore daily, which 
will make it the second largest in Bolivia. Chilean 
Capital is also extensively interested in the Bolivian tin 
mines. The tin industry of Bolivia depends largely on 
two factors—the price of tin and Bolivian exchange. 
The future of the industry looks bright. 

Silver mining, while not sharing the phenomenal 
prosperity enjoyed by the tin industry, was prosperous 


during 1922 and the first half of 1923. Chilean capital is 
reported to be extensively interested in silver properties. 

The copper-mining industry (the third in importance 
among Bolivia’s sources of mineral wealth) enjoyed a 
period of marked prosperity during the latter half of 
1922 and the first few months of 1923, although the 
second quarter of 1923 witnessed something of a decline 
in the demand for this metal. This industry is im- 
portant only in the Corocoro region, Province of 
Pacajes, Department of La Paz, on the Arica-La Paz 
railroad line, although apparently likely prospects exist 
in other parts of the country. The principal company 
is the Corocoro United Copper Mines, Ltd., an Anglo- 
French company, which produces about 8,000 tons of 
pure copper yearly. The only other company of im- 
portance is the Compania Corocoro de Bolivia—a 
Chilean concern, with an output of 2,000 to 3,000 tons 
of pure copper annually. 

Gold is mined in very small quantities in Bolivia, 
near La Paz, and at Tipuani, where a Chilean company 
is being formed to do placer mining. A limited quantity 
is obtained in conjunction with other minerals. 

Bolivia controls the bismuth market of the world. 
Its production is practically all in the hands of a single 
company, the Cie. Aramayo de Mines en Bolivie, which 
has its headquarters in Geneva, although, until 1922, 
it was a British concern. During the last few years 
bismuth has experienced wide fluctuations in price and 
these have had their natural effect on production. The 
principal use of bismuth is in the making of medicines. 
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DISCUSSION 





Liquid Oxygen Explosives: Effect of 
Density of Cartridge* 
THE EDITOR: 

Sir—The following notes were suggested on reading 
the article “Liquid Oxygen Explosives—Further Facts,” 
by Alfred James, of London, in the Journal-Press for 
Dec. 22, 1923. His notes are particularly interesting 
to me because of their bearing on the investigation of 
liquid oxygen explosives (L.O.X.) being carried out 
by the Bureau of Mines at its Pittsburgh and Tucson 
experiment stations. Though complete results are not 
yet available, I should like to take this opportunity of 
answering Mr. James’ questions concerning wave 
speeds, also giving a few other data and calculations, 
particularly because he has been misled in part in 
his conclusions as to the relative strength of various 
explosives, by neglecting to take into account the den- 
sity factor. 

Mr. James derives approximate figures for the total 
energy evolved by various types of combustible absorb- 
ent materials. From these figures certain conclusions 
are drawn, which are misleading if not properly in- 
terpreted. These are (1) a L.O.X. cartidge packed 
with pure carbon has a strength nearly twice that of 


and (3) the time interval, during which oxygen evapo- 
rates, which elapses between removal from dipping con- 
tainer and firing. In comparing the efficacy of any two 
types of explosive (disregarding economic considera- 
tions), values which indicate this on a volume or “stick- 
for-stick” basis are desirable. 

The approximate figure used by Mr. James to indi- 
cate the total energy liberated by an explosive is given 
by the product HV, where H is the net heat evolved 
per kilogram of explosive, and V is the volume of gas 
evolved, measured at 0 deg. C. and 760 mm. of Hg, 
per kilogram of explosive. By the term explosive is 
meant the weight of combustible plus oxygen. The 
term HV bears an approximate relation to the volume 
of gas produced by the explosive measured at the theo- 
retical temperature of the explosion, and hence an ap- 
proximate relation to the pressure produced by the 
explosion. 

In Table I is set down results for HV calculations 
(1) per kilogram of explosive; (2) per kilogram of 
combustible; and (3) per 1,000 c.c. of explosive, assum- 
ing that the apparent density of the combustible before 
soaking in oxygen is (A), 0.25 gram per cubic centi- 
meter, and (B) 0.30 gram. The density of dynamite 
has been taken as 1.4. The relative values under col- 


Table I—Calculated Explosive Strength Using Different Basic Units 


I 2 
Per Kg. of Explosive Per Kg. of Combustible 


Explosive HVx1i0-6 
Carbon-oxygen......... Bg 2 ees Oe le 4 1.080 
Carbon-oxygen plus 10 per cent excess oxygen... ‘al 1.030 
Naphthalene-oxygen........ : ; 1.375 
Cellulose-oxygen...... ss ’ 1.176 
Dynamite No. 1. . aan s E 0.627 


dynamite; (2) cellulose and naphthalene are more ef- 
fective than carbon; and (3) excess oxygen over that 
required for exact combustion reduces the force of the 
explosive. 

Mr. James’ error is made in disregarding the effect 
of the density of the explosive, and tacitly assuming 
that any combustible may be so packed as to give car- 
tridges of equal density. In practice, sticks of explosive 
of a given size are charged into a borehole of given 
dimensions, and it is obvious that the energy liberated 
in the borehole will be, in part, a function of the density 
of the explosive. The density of a liquid oxygen ex- 
plosive depends upon the apparent density of the com- 
bustible as packed and also upon the amount of oxygen 
required per unit weight of combustible. The maximum 
density to which a cartridge may be packed, and still 
retain sufficient pore space for the oxygen required, 
depends upon the space occupied by the combustible, 
into which oxygen cannot penetrate. The maximum 
packing density allowable is, therefore, a function of 
(1) the true density of the combustible; (2) the amount 
of oxygen required to burn a unit weight of combustible; 





*Published by permission of the Director, Bureau of Mines, 
Department of the Interior. A discussed by G. St. J. Perrott, 
physical chemist, Pittsburgh Experiment Station, Bureau of Mines. 


3 
Per 1,000 c.c. of Explosive 


Combustible Density, Combustible Density 
0.25 0.30 


—— 


Relative Relative Relative Relative } 

Value HVx\10-7 Value HVx10-6 Value HVx10-8 Value 
100 1.45 100 0.910 100 1.30 100" 
95 1.59 110 1.00 110 1.43 110] 
127 2.20 152 1.375 152 1.98 152 
109 0.56 38 0.35 38 0.50 38 
59 $oiee ee tas 135 12s 95] 


umns 2 and 8 are the same in this case, because densi- 
ties in each series have been taken as identical. 

From Column 1 it would appear that a L.O.X. 
cartridge packed with pure carbon had nearly twice the 
strength of dynamite, but was 10 per cent weaker than 
a cartridge of cellulose. An excess of 10 per cent of 
oxygen at the time of firing, according to Column 1, 
diminishes the strength of the explosive by 5 per cent. 
From columns 3A and 3B it is apparent that dynamite 
is 35 per cent stronger than a carbon cartridge of com- 
bustible density of 0.25, and 5 per cent weaker than 
one of combustible density of 0.3. From columns 2 
and 3 it is shown that when all combustibles are packed 
to identical densities, (a) 10 per cent excess oxygen 
increases the force of the explosive by 10 per cent; (b) 
cellulose is only 38 per cent the strength of carbon; 
and (c), naphthalene is 52 per cent stronger than car- 
bon. These figures show fair agreement with experi- 
mental determinations made with the ballistic pendulum 
at the Explosives Testing Station of the U. S. Bureau of 
Mines at Bruceton, Pa. 

None of the values in Table I, however, afford 4 
rational basis for comparison of the strength of the 
explosives. This is due to the fact that each combus- 
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tible requires a different amount of oxygen to burn it 
completely, and that for combustibles packed to identical 
apparent density, the space available for absorption of 
oxygen varies, due to differences in the true density 
of the combustibles. For example: a cartridge of naph- 
thalene packed to an apparent density of 0.3 gram per 
cubic centimeter would not contain sufficient voids for 
absorption of the oxygen required for complete com- 
bustion. 


Table II—Strength of Explosives on Volume Basis 


(A. Assuming a packing density such that the cartridge when completely 
saturated contains just sufficient oxygen for complete combustion.) 
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quirements, can be packed to a relatively high density, 
a fact which makes up for its low explosive effect per 
gram of material. It must be remembered that these 
are purely theoretical considerations and that many 
variables have not been taken into account. Naph- 
thalene, for example, cannot be used alone as a liquid 
oxygen explosive, because the apparent density of the 
finest sublimed material when packed in a cartridge is 
too high to allow of sufficient oxygen being absorbed 
for its complete combustion. Furthermore, radiation 
losses probably influence the force of the explosion. 
It has been found, for example, in the Bureau’s testing 


Oxygen ; HV per 1,000c.c. laboratory that cartridges fired when containing only 
Required Density of Explosive. - - 

. ——Density—~ per of _ , Relative enough oxygen for combustion to carbon monoxide have 
ao wee oo a a a oa considerably greater strength than would be predicted 
UBFDON... see. . . ° ° ° . ms a f 
Napbthalene...... 0.284 1.15 3.00 1.14 1.79 100.5 from theoretical considerations. The percentage of 
Cellulose......... 0.568 1.4 '.. 39 1.244 1.82 102 adele 4 
(Dynamite)....... ..... aan eas 1.4 1.23 69 total energy lost by radiation and conduction is prob- 

(B. Assuming a packing density such that the cartridge when completely ably greater at the higher temperature produced when 
saturated contains 0.3 gram of oxygen per cubic centimeter in excess of that . ; : 
required for complete combustion.) i sits the reaction goes completely to carbon dioxide. 
: ri, ec. ; 
ee Ragan Bessie of Explosive, Table III shows a series of results calculated from 
-——-Density- per ty) elative - 14 * ° 1 ° " 
Material Apparent True Gram Explosive x 10-6 Value ballistic pendulum data obtained by firing 1{x8-in. car 
Carbon... 0.257 2.0. 2.67 0.943 0.960 100 ; tridges of lampblack containing decreasing amounts of 
aoe ae ae 1:19 0.914 0.982 102 Oxygen per unit weight of carbon. The original data 
(Dynamite)....... 4 1.4 1.23 128 


A rational basis for comparison seems to be afforded 
by assuming cartridges packed to a density which will 
leave space for a definite excess of oxygen over that 
required for exact combustion. If the figures so ob- 
tained are not to be compared with other types of 
explosives, such as dynamite, it is perhaps simpler to 
calculate on a basis such that the cartridges, when com- 
pletely saturated with liquid oxygen, contain just suffi- 
cient oxygen for complete combustion. In Table II are 
set down values for HV per 1,000 cc. of explosive, 
assuming a packing density such that a cartridge when 
completely saturated contains (A) just sufficient oxygen 
for complete combustion, and (B) 0.3 gram of oxygen 
per cubic centimeter of cartridge in excess of that re- 
quired for complete combustion. For a 14-in. cartridge 
(B) would give a time interval of about six minutes 
for evaporation of excess oxygen after removing from 
the dipper container and before firing, assuming a rate 
of evaporation for the different combustibles equal to 
that observed with lampblack. The true densities in 
this table may be slightly in error because the figure 
actually desired is an “effective true density,” namely, 

Ww 
Ve — Ve 


volume of cartridge and V, is volume of oxygen ab- 
sorbed. 


From Table II it is seen that the maximum obtain- 


where W is weight of combustible, V, is 


were obtained on a number of different samples of 
lampblack, and show the deflection of the pendulum 
produced by cartridves of increasing density fired eight 
minutes after removing from the dipping container. 
Though the lampblacks are not 100 per cent carbon, 
the values for HV in Column 6 have been figured for 
pure carbon in order to simplify calculations. The 
cartridge of density 0.23 has been taken as standard in 
figuring relative strength because it contained about 
the right amount of oxygen at time of firing for com- 
bustion to carbon dioxide. 


ALUMINUM INCREASES SENSITIVITY 


Inspection of Table III shows the following for an 
eight-minute time interval between removal from oxy- 
gen and firing: (1) A cartridge 1} in. in diameter, 
packed to an apparent density of 0.4 will be 25 per 
cent stronger than one packed to a density of 0.23, 
even though the former shows an oxygen deficiency of 
50 per cent at the time of firing; and (2) the strength 
per gram of material decreases more slowly with in- 
creasing deficiency of oxygen than would be predicted 
from theoretical considerations. (Compare columns 4 
and 6). Hence, if the poisonous nature of the carbon 
monoxide gas formed were not a factor, it would pay 
to pack cartridges sufficiently dense so that oxygen 
deficiency over that for combustion to CO, existed at 
the time of firing. 


Table I1I—Results of Cartridges Packed with Lampblack at Different Densities and Fired in Ballistic-Pendulum Eight 
Minutes After Removal from Dipping Container 





l 2 3 4 5 6 
Oxygen Deflection Total 

Apparent Weight of per Gram of 0 Deflection ; 
Density of Lampblack Lampblack Pendulum Produced Relative Calculated Strength HV 
Lampblack, in at Time of per Gram of by One Strength per Gram of Lampblack 
3rams per Cartridge, Relative Firing, Relative Lampblack, Relative Cartridge, of a 

c.c. Grams Weight Grams Amount Inches Deflection Inches Cartridge x10-7 Relative Value 

0.19 31 84 3.42 123 0.088 114 2.74 96 1.84 122 

0.23 37 100 2.78 100 0.077 100 2.85 100 1.51 100 

0.30 48 130 2.10 76 0.067 87 3.20 112 1.01 67 

0.35 56 151 1.68 60 0.059 77 3.31 116 0.58 38 

0.40 65 176 1.34 48 0.055 71 3.55 125 0.42 28 

0.45 72 194 1.01 40 (0.041 53 2.97 104 0.29 19 


able theoretical strength of L.O.X. cartridges of car- In making his calculations for aluminum Mr. James 


bon, naphthalene, and cellulose is practically identical. 
Though naphthalene has a higher explosive effect per 
gram, its low true density and large oxygen require- 
ments necessitate that it be packed to a lower apparent 
density than carbon. Cellulose, with low oxygen re- 


has assumed that no gases of combustion are formed, 
and also that its only effect is that of increasing the 
temperature of the explosion, and possibly increasing 
the rate of detonation. Experiments in the Bureau’s 
testing laboratory have failed to show an increase in 
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the rate of detonation due to admixture of aluminum. 
Experiments have shown, however, that a cartridge con- 
taining only aluminum powder and a small quantity 
of diatomaceous earth may be detonated, giving a true 
explosion, and showing a slightly greater ballistic effect 
per unit volume than a cartridge of lampblack. The 
boiling point’ of aluminum oxide is 2,210 deg. C. at 
atmospheric pressure, and it is reasonable to suppose 
that gaseous AIO, is actually present. Calculated on 
this basis, the maximum ballistic effect theoretically 
obtainable with aluminum per unit volume of cartridge 
is 21 per cent greater than obtainable with pure carbon. 
A further effect of aluminum is the increasing of sen- 
sitivity to detonation of certain combustible mixtures. 
Addition of small quantities of carbene, naphthalene, 
petroleum oil, or gilsonite also increases sensitivity to 
detonation. 


VELOCITY OF PROPAGATION OF EXPLOSIVE WAVE 
IMPORTANT FACTOR 


Another factor to be taken into account in determin- 
ing the efficacy of an explosive is the velocity of propa- 
gation of the explosion wave, a factor which determines 
the speed at which the energy is liberated. Tests made 
by the Bureau of Mines show that liquid oxygen cart- 
ridges detonate in the open at rates varying from 2,500 
to 6,000 meters per second. Mixtures of kieselguhr and 
oil or coal dust give the low rates, while the lampblacks 
vary from 4,500 to 6,000 meters per second, depending 
upon composition and packing density. Tests made on 
a sample of carbene, a polymerization product of acety- 
lene, showed a rate of detonation of 5,200 meters per 
second. 

In the investigation of liquid oxygen explosives at 
the Pittsburgh experiment station of this Bureau, the 
relation between the physical and chemical properties 
of various combustible absorbent materials and their 
absorption and retention of oxygen and explosive prop- 
erties is being determined. Among the explosive prop- 
erties measured are ballistic strength, rate of detona- 
tion, composition of gases of explosion, and sensitivity 
to explosion by influence and by impact. A preliminary 
report of this investigation is now being prepared for 
publication. 

CONCLUSION 


This discussion has shown the importance of the 
density factor in calculating the relative theoretical 
strength of explosives and has set forth a method of 
comparing liquid oxygen explosives on a volume basis, 
assuming a definite excess of oxygen per unit volume 
when the cartridge is completely saturated with liquid 
oxygen. This method gives values indicative of 
strength on a “stick-for-stick” basis, and on a basis 
such that all cartridges compared will have an equal 
“life” period of evaporation before conditions of exact 
combustion are reached. Experiments with the bal- 
listic pendulum have shown that higher explosive effect 
is obtained by packing cartridges to such a density that 
considerable oxygen deficiency exists at the time of 
firing than by packing to a lighter density such that 
sufficient oxygen is present for combustion to carbon 
dioxide. A few data on rates of detonation of liquid 
oxygen explosives are given and the value of aluminum 
as a L.O.X. combustible is discussed. 

Washington, D. C. G. St. J. PERROTT. 





10. Ruff and P. Schmidt, Zt. Anorg. Allgem. Chem., Vol. 117, 
1921, pp. 172-90. 
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A Prospector’s Views 
THE EDITOR: 

Sir—We are pleased to have you print the “series” 
on the different mining camps; especially the geology 
part of the article is of the greatest value to pros- 
pectors. The articles on “what causes the prospectors 
to quit prospecting” are timely. One of the great diffi- 
culties is to sell or dispose of a good prospect. 

The large companies are always advertising that they 
want prospects. When solicited by the prospects they 
send an engineer, usually their superintendent, to 
examine the prospect, and this individual, whose habits 
and customs of observation are all formed by his asso- 
ciation with a developed mine and not a prospect, com- 
pares the showing of the prospect with what he is 
accustomed to, and finds it wanting; result, he turns it 
down as not having enough development work done. Mr. 
Prospector has to hang on and gopher around on 
surface, for he lacks the capital to sink and develop 
properly. Finally he gets discouraged and quits. The 
trouble with mine officials is that their psychology 
is wrong. 

We notice also that a great many of the large com- 
panies have opened old workings in the past four years 
and spent lots of money and then quit. But you never 
read where they tackle virgin ground. Is it because, as 
a previous writer stated, the engineer is afraid to lose 
his reputation? Candidly, “with but a few exceptions” 
the engineers that my brother and I have met since we 
became prospectors and followed the mining game, com- 
ing in contact with them as superintendents and man- 
agers, have given us a poor opinion of their ability. 

The articles on the conflict with mining locations and 
grazing homestead are timely. My brother and I are 
awaiting a ruling of the Land Office on a group of claims 
we located in 1916 and on one located in 1920. On 
Feb. 8, 1921, a homesteader filed a grazing homestead 
across our claims after we notified him that he was 
on our mining claims. We had to file a contest with 
land office at Independence, and at present are await- 
ing the outcome. We had intended to do considerable 
work on this group the past winter, but will do nothing 
until we have the right to our surface or else will quit. 
It has already cost considerable and likely will cost 
more, and it works a hardship. E. E. LEMKE. 

Oasis, Calif. 





Bureau of Mines Policy 
THE EDITOR: 

Sir—I have just noted the statement on page 315 
of the Feb. 23, 1924, issue of Engineering and 
Mining Journal-Press in reference to liquid oxygen ex- 
plosives, and the quotation designed to show that the 
Bureau was encroaching on the field of the professional 
engineer. What I said was, in substance: 

“That investigations indicated that L.O.X. could be 
used economically in some mines, the favorable condi- 
tions being a substantial and continuing consumption 
of explosives in order to warrant the initial investment 
required for a liquid oxygen machine, and a favorable 
power rate; that it would be very unfortunate if liquid 
oxygen explosives were used in a mine where these 
favorable conditions did not obtain; and that the 
Bureau of Mines would be glad to place any informa- 
tion it had regarding machines, containers, cartridges 
and technique at the disposal of interested operators.” 

Tucson, Ariz. ' §. P. HOWELL. 


April 12, 1924 
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THE MINING NEWS 





The Mining News of ENGINEERING AND MINING JOURNAL-PRESS is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
from other sources is published, due acknowledgment and credit will be accorded. 


Summary of the Week 


RANSACTIONS involving $1,500,000 have just been 

completed whereby the Federal Mining & Smelting 
Co., subsidiary of the A. S. & R. Co., acquires the Moses- 
Childress holdings in the Kansas section of the Joplin- 
Miami zinc-lead region. This will probably make the 
Federal the largest producer in the field. 

The United States S. R. & M. Co. has optioned and will 
develop the Last Dollar claims in the Gold Hill arsenic 
district in Utah. 

Shareholders in Ontario support the committee pro- 
testing against the administration of Dome affairs by 
J. S. Bache. 

Operation of the Cleveland-Cliffs Iron Co. on the 
Marquette range in Michigan are curtailed by shortage 


Production by the Ahumada Lead Co., operating 
south of El Paso, Tex., is again at capacity following the 
recent fire. 

Shipments to the Leadville smelter of the A. S. & R. 
Co. are increasing, particularly of concentrates. 

The 16-ft. vein of good ore opened by the Ajax tun- 
nel at Burke, Idaho, appears to be in ground owned by 
the Hercules Mining Co. 

Acquisition of the Utah Consolidated property by the 
Anaconda Copper Mining Co. has been consummated by 
a foreclosure sale. 


Stimulation of mining operations is expected with the 
completion of the Pacificio del Sur branch railway in 
Sonora, Mexico. 


of hydro-electric power. 


A merger of Randfontein Estates and Randfontein 
Central may be the outcome of present negotiations. 


The Crystal Copper Co. has leased a number of claims 


Butte. 


adjoining the Goldsmith mine, which it operates at 





Providence and Mine Management 
Credited With Dome Showing 


Not Directors, Thinks Shareholders’ 
Committee — Wants Injunction 
Against Voting Trust Shares 


There is a good deal of ink flowing 
in connection with the controversy be- 
tween the administration of the Dome 
Mines, Ltd., headed by J. S. Bache, presi- 
dent, of New York, and dissenting 
shareholders. To the average person 
in Ontario it seems that, though the 
Dome directors may get the majority 
of the proxies, the opposition has the 
better of the argument. The official 
circular of the directors implies that 
the shareholders’ committtee wanted to 
get its hands on the treasury, an alto- 
gether uncalled-for statement, say 
mining men, in view of the reputation 
of the gentlemen comprising the com- 
mittee. The board points to the suc- 
cess it has made of the mine, though 
the committee claims that thanks are 
due to providence and the mine man- 
agement. 

The committee asks that proper 
representation on the board be given 
to Canadian shareholders, who own 
about 30 per cent of the stock; that the 
company’s funds be invested only in 
trustee securities by a committee of 
the board, and that a list of such in- 
vestments be given in the financial 


statements. A representative of the 
committee has asked for an injunction 
to restrain the president from voting 
the 46,333 treasury shares which he 
holds in trust, and the issue of which 
has caused much trouble. 

At the mine good progress continues 
to be made and the March production 
was $355,645. 


Largey Estate Sues Davis-Daly 
for $31,250 


Suit was started in the district court 
at Butte, Mont., on March 29, by the 
Largey Estate, a corporation, against 
the Davis-Daly Copper Co. In the 
complaint it is set forth that the plain- 
tiff has been the owner of one-forty- 
eighth interest in the Smokehouse lode 
since June, 1908; that during that time 
the defendant company took exclusive 
possession of the property without the 
knowledge or consent of the plaintiff; 
that during that time the Davis-Daly 
company entered the Smokehouse claim 
through the Colorado shaft, and took 
out ore containing copper, silver, zinc 
and gold to the aggregate value of 
$1,500,000 For that reason the Largey 
Estate asks for $31,250, as its forty- 
eighth portion. It also asks interest 
from September last, when, it alleged, 
plaintiff first knew about the extraction 
of the ore. 


Lead Output at Leadville Smelter 
Increases Steadily 


Heavier Shipments of Concentrate 
Mark Improved Ore Dressing 
—Less Gangue Shipped 


Smelting conditions have continued 
to improve at the Leadville, Colo., 
plant of the American Smelting & Re- 
fining Co., and a third furnace has been 
blown in, to take care of the increased 
tonnage of ore. 

The increase is from various parts 
of the tributary territory, and comes 
also from heavy shipments from the 
Durango district, including high-grade 
lead concentrate from the Smuggler- 
Union, Colorado, Superior, and Tomboy 
mills. Another outside source of sup- 
ply is a high-grade silver iron concen- 
trate from the Empire Zinc mill at 
Canyon City. Slag is being shipped, 
also, from the old Bimetallic smelter 
dump. 

The smelters in Colorado are con- 
fronted with an increasing amount of 
concentrates and a smaller supply of 
crude ore, as the mine operator realizes 
that there is no profit in sending to the 
smelter a vast quantity of waste mate- 
rial if it can be separated at the mine. 
Improved metallurgy is the chief prob- 
lem of the Colorado operator today, and 
a successful solution accounts for the 
steady increase in mine output. 
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Shortage of Hydro-electric Power 
in California Threatens 


Curtailment by Industrial Users in 
Southern Part of State Impends— 
Rain Needed Badly 


The California Railroad Commission 
foresees a shortage of hydro-electric 
power, especially in the southern part 
of the state, unless heavy rains come 
at once. 

Relative to the northern part of the 
state and territory served directly and 
indirectly by the California-Oregon 
Power Co., Pacific Gas & Electric Co., 
Great Western Power Co. of Califor- 
nia, Western States Gas & Electric Co., 
Coast Valleys Gas & Electric Co., and 
Coast Counties Gas & Electric Co., 
investigations made by the engineering 
department of the commission, together 
with a discussion of the matter with 
the utilities companies, indicate that 
there is little or no possibility of a 
shortage of power supply which will, 
require a curtailment of use by con- 
sumers in that territory. Unless con- 
ditions materially change for the worse, 
due to practically no further precipita- 
tion, there will be no necessity of any 
curtailment by mining and industrial 
users in the northern part of the state, 
the commission thinks. 

Relative to the southern part of the 
state, conditions are somewhat critical. 
The precipitation has been compara- 
tively much less in the territory south 
of Merced than north. In addition, the 
growth of loads on the power com- 
panies, especially in southern Califor- 
nia, has been at a much greater rate 
than in the northern part of the state. 
As a result, a condition exists which 
will require some curtailment of power 
practically at once, unless additional 
rainfall occurs. The shortage of power 
at present is concentrated on the sys- 
tems of the Southern Sierras Power Co. 
and Southern California Edison Co. 
All companies have been interconnected 
so far as is practicable, and all steam 
plants are now operating at full capac- 
ity. The question of shortage or no 
shortage depends on April rain. 


New Gypsum Mining Projects 
Started in Nevada 


The Pacific Portland Cement Co. of 
California, in anticipation of the ex- 
haustion of the Mound House, Nev., 
gypsum deposit, operated for a number 
of years, has built a plant at a new 
gypsum deposit at Gerlach, Nev. The 
cost of the property and equipment is 
stated to have been $1,500,000. The 
Gerlach plant will be completed and 
ready for operation by May 1. To pro- 
vide for the Southern California dis- 
trict an additional deposit has been ac- 
quired and a 300-ton gypsum mill will 
be erected. The cost of this property 
and equipment will be $1,250,000. 

Oyster-shell deposits in the vicinity 
of Redwood City have been acquired by 
the company and a cement plant is be- 
ing constructed having an initial capac- 
ity of 2,500 bbl. of cement per day. It 
is expected that this plant will be in 
operation by August. The cost of the 
new mill is stated to be $1,750,000. The 
company operates a cement mill at 
Cement, Calif. 
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Rumors of Opening Rich Ore 
Shoots by East Butte 


T IS unofficially reported that 

recent development work on the 
lower levels of the Pittsmont mine, 
at Butte, owned by the East Butte 
Copper Co., has opened some good 
orebodies, said to average 10 per 
cent copper over 15 ft. These are 
the best showings the company has 
had in its history. The shoots have 
been opened up on the 1,800 and 
2,000 levels. The veins on the 
upper levels have been much nar- 
rower and not so high grade. P. F. 
Beaudin, general manager, has de- 
clined to confirm or deny the report. 


Metals Exploration Co. Leases 
Yuba River Power Plant 


The Yuba River Power Co., a sub- 
sidiary of the Metals Exploration Co., 
has leased its 6,000-kw. power plant 
constructed in conjunction with the 
Bullard’s Bar dam, on the North Fork 
of the Yuba River, to the Pacific Gas 
& Electric Co. Coincident with the 
announcement of the lease of the power 
plant, the Anglo London Paris Co. and 
the First Securities Co. of Los Angeles 
have offered $1,150,000 of 6 per cent 
first-mortgage bonds of the Yuba River 
Power Co. The financing of the Yuba 
power company was completed in 
October, 1923, and the construction of 
the Bullard’s Bar dam was finished 
early in 1924. The dam will afford 
storage for hydraulic mining debris as 
well as water for power and irrigation. 


Simon Silver-Lead Sinks With 
Assessment Funds 


In a recent report the stockholders in 
the Simon Silver-Lead Co., operating 
near Mina, Nev., were notified that 
assessment No. 2, of 3c. per share, has 
been levied. The report states that the 
shaft has been sunk from the 550 to the 
650 level, the last 60 ft. showing con- 
siderable mineralization. One 18-in. 
stringer of high-grade lead-zinc ore was 
cut near the bottom of the shaft and 
the shaft bottom is in the same charac- 
ter of material. That the money col- 
lected by assessments can be used for 
development work the unsecured cred- 
itors have been given a second mort- 
gage on the property, amounting to 
$225,000, with an interest rate of 7 per 
cent. One-half of the principal is pay- 
able in two years and the balance in 
three years. Upon resumption of mill- 
ing one-half of the net profit from op- 
erations is to be applied against this 
indebtedness. The first mortgage, held 
by the U. S. Smelting Co., which origi- 
nally amounted to $141,000, has been 
reduced to $37,500. The U. S. Smelting 
Co. treated the concentrates and re- 
tained 25 per cent of the net proceeds 
to apply against this first mortgage. 

Present plans are to sink to 700 ft. 
before doing lateral development. The 
water flow is increasing at such a rate 
that it is believed that by the time the 
700 level is reached there will be suf- 
a water available to supply the 
mill. 
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Big Ajax Strike in Hercules 
Ground, It Seems 


Ownership of 16-Ft. Vein in Coeur 
d’Alene Uncertain—Development 
Will Show 


The strike made a few months ago 
by the Ajax Mining Co., near Burke in 
the Coeur d’Alene district, Idaho, and 
which ranks as one of the most im- 
portant in many years, was on ground 
owned by the Hercules Mining Co. This 
will be news so far as the general pub- 
lic is concerned, but as to the Ajax, it 
may be stated that the management 
has known it all the time and in fact 
anticipated it when the crosscut, over 
a mile in length, was started to the 
vein. 

The Ajax has been under development 
for many years, and a series of tunnels 
have been run starting practically at 
the grassroots on the company’s prop- 
erty, which has resulted in disclosing 
the vein to a depth of probably 1,200 
ft. within the Ajax ground, the lowest 
level having ore for several hundred, 
of which 160 ft. is commercial. Being 
unable to get further depth by tunnel 
on Ajax ground, the management se- 
cured a tunnel site about a mile above 
Burke and started a crosscut to the 
vein, the estimated distance to run 
being over a mile. The course of this 
crosscut carried it through the Moon- 
light group of claims and finally across 
the Wicket claim, the extreme eastern 
end of the territory owned by the Her- 
cules company. 

North of the Wicket and having a 
common side line is the Woodman claim, 
one of the Ajax group. It was evident 
from the dip of the vein south, as dis- 
closed in the upper levels, that the 
Ajax vein would probably be found in 
the Wicket claim, but having followed 
it practically from the surface within 
Ajax ground, the management evidently 
expected that no question would be 
raised as to Ajax ownership under ex- 
tralateral rights. The vein was struck 
as anticipated within the Wicket claim, 
near the north side line that marks the 
boundary between it and the Woodman 
claim owned by the Ajax. The vein 
proved to be 16 ft. wide, all milling ore 
of good grade, and since making the 
strike the Ajax company has drifted 
east and west about 250 ft. in lead- 
silver ore of substantially the same 
grade. 

At this juncture the Hercules Min- 
ing Co. served notice upon the Ajax 
management that as this ore is within 
a claim owned by the Hercules, the 
Ajax was requested to move no ore 
from the Wicket claim until the rights 
of the respective parties had been de- 
termined. The request was promptly 
complied with by the Ajax, pending a 
meeting of the directors of the com- 
pany. 

It is probable that the Ajax company 
will propose to raise on the ore to a 
connection with its level in Ajax ground 
500 ft. above, which would seem to be 
the quickest way to settle the question 
of ownership, but whether this plan 
will be agreeable to the Hercules re- 
mains to be seen. The seed of a pos- 
sible legal battle is present, but both 
parties are inclined to avert such an 
issue. 
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United States S. R. & M. Co. 
Considers Big Placer Development 


Extensive Dredge-Ground Prospecting 
Begun Near Fairbanks, Alaska— 
Water Needed for Sluicing 


The U. S. Smelting, Refining & Min- 
ing Co. has begun field work on a large 
scale to investigate gold-dredging 
ground in interior Alaska. With Nor- 
man C. Stines as engineer in charge it 
has opened an office in Fairbanks and 
is giving first attention to certain of 
the rich placer creeks which put the 
Fairbanks district on the map. The 
company has in outline one of the most 
ambitious dredging projects ever at- 
tempted in the Northland, and if test- 
ing proves satisfactory a number of 
huge dredges will be built. 

It is generally agreed that less than 
one-half of the recoverable placer gold 
of the Fairbanks district has been 
mined. This can only be profitably re- 
covered by dredging. Such work on 
most of the creeks, however, has been 
discouraged by the fact that the pay 
gravels are buried beneath 25 to 100 ft. 
of frozen silt. When thawed this can 
be ground-sluiced easily, but the water 
supply for large-scale sluicing is over 
100 miles from Fairbanks. The U. S$ 
Smelting company is starting a pre- 
liminary survey for this water supply, 
a distance of over 100 miles up the 
Chena River. If found to be feasible 
construction of this ditch would involve 
an expenditure of at least $750,000. 

The company has taken options on 
Fish Creek, Engineer Creek, and Gold 
Streams. These would be the logical 
rich creeks to come under this ditch 
line, and during the summer at least 
five drilling crews will begin work. 
The investigations of the company will 
also be extended to other points in in- 
terior Alaska, 

Mr. Stines is an experienced placer 
mining engineer and formerly was in 
charge of extensive operations in 
Russia. He is being assisted by J. M. 
Davidson, another experienced placer 
engineer, 


Discovery of Rich Radium in 
Czechoslovakia 


Radium deposits of great promise 
have been discovered in Durrmaul, west 
of Marienbad, on the east slopes of the 
Bayrischer Wald, in Czechoslovakia, 
according to report received by the De- 
partment of Commerce. Pitchblende 
deposits were found at a short distance 
beneath the surface on old copper- 
mining properties which have long been 
idle. These deposits appear in pockets 
interspersed among copper seams. The 
ore, it is said, contains an average con- 
tent of 54 per cent uranium. This is 
richer than the ore from the Joachims- 
thal mines operated by British interests 
on a concession basis and which before 
this discovery contained the only de- 
posits in Europe successfully worked. 

A joint stock company with head- 
quarters at Marienbad has been organ- 
ized with a stock capital of 11,000,000 
Czech crowns for the purpose of work- 
ing the deposits, which are controlled by 
private interests, although there are 
reports that financial support has been 


received from the Land Credit Bank of 
Vienna. 
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Sidney Norman Details Connec- 
tion With Idaho Gold 
Corporation 


On April 7, Sidney Norman tele- 
graphed the Editor of the Engineering 
and Mining Journal-Press, declaring 
that the editorial in the Journal-Press 
of March 29 gave an erroneous impres- 
sion regarding his dealings with George 
Graham Rice in connection with the 
Idaho Gold Corporation, a company con- 
trolled by Rice, and organized for the 
purpose of developing gold-mining 
property at Rocky Bar, Idaho. Mr. 
Norman asks for immediate publicity 
for his telegram, which says: 

“Rice telegraphed request for inde- 
pendent report with special reference 
rumored strike high-grade gold ore. 
Not knowing engineer at Boise, long 
distanced Stewart Campbell, State Mine 
Inspector, asking him to suggest com- 
petent man. He highly recommended 
Smith, saying he would like to accom- 
pany him. Told him no objection, and 
finally he and Smith visited the mine 
together at Newhouse’s special invita- 
tion. Report transmitted to me and 
forwarded by me to Rice was entirely 
adverse, disclosing no values such as 
expected. That is extent of my connec- 
tion with matter except that I paid 
Smith with funds forwarded by Rice. 
My services were gratis. Have never 
owned, handled or been offered share of 
Idaho Gold Corporation stock. Have 
never seen mine and have never had one 
dollar’s worth of business with Rice.” 


Prospectors Bring Bonanza Gold 
Ore to Tonopah, From ? 


Two prospectors drifted into Tonopah, 
Nev., the latter part of March with two 
sacks of high-grade gold ore, which 
they claimed would assay $10,000 per 
ton. Local custom mills were averse to 
buying the ore, due partly to the small 
amount of ore and the extreme coarse- 
ness of the gold, and partly to the fact 
that there have been instances when 
small amounts of high-grade rock have 
been sold by others than the owners. 
In this case everything appears to be 
regular, as the prospectors finally, 
through the aid of a local assay office, 
crushed and panned the ore, with the 
result that 42 oz. of gold was recov- 
ered. The ore was high-grade all right; 
but where did it come from? The pros- 
pectors claim to have a streak from 4 
to 8 in. wide, of this ore. It is sup- 
posed to be in the Willow Creek dis- 
trict, about 100 miles east of Tonopah. 
Old-timers who saw the rock are begin- 
ning to talk of another Goldfield, as- 
serting that it is about time, etc.; but 
well—Goldfields are scarce. 


American Gold Dredging Co. Sells 
Properties Near Oroville 


According to San Francisco reports, 
the American Gold Dedging Co. has 
sold its property holdings near Ther- 
malito, in the vicinity of Oroville, 
Calif., to the Pacific Gas & Electric Co. 
Certain limestone deposits near Pentz 
have also been sold to the same com- 
pany. The consideration is stated to 
have been $290,000. No announcement 
has been made by the power company 
as to disposition of the properties. 
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Power Shortage Curtails 
Operations on Marquette Range 


Cleveland-Cliffs Iron Co. Completes 
$1,000,000 Dam—Ford Wants 
250,000 Tons of Ore 


Shortage of water at the hydro- 
electric stations of the Cleveland-Cliffs 
Iron Co. has resulted in the stoppage 
of all mining work Saturday of each 
week. Last year the rainfall was far 
under normal, and the year previous 
was also below the average in precipi- 
tation, so that storage supplies were 
practically exhausted during last win- 
ter. There has just been a very heavy 
fall of snow, which, coming so late in 
the season, will do much toward re- 
filling the storage reservoirs. The com- 
pany is completing the installation of 
an additional turbine and a 7-ft. intake 
pipe at its Hoist power station on the 
Dead River, at which point a large dam 
has just been completed at a cost ap- 
proximating $1,000,000. This dam will 
create a lake 14 miles long. 

Pickands, Mather & Co. has just 
taken over control of the Isabella mine, 
located at Palmer, on the Cascade 
branch of the Marquette range. The 
Newport and Palms-Anvil mines, of 
the Gogebic range, are also included 
in this transaction. 

The Ford Motor Co. is in the market 
for 250,000 tons of Marquette range 
ores. It is rumored that offers to fill 
this inquiry have been made under last 
year’s prices. The Ford Motor Co. is 
operating four diamond drills on the 
western end of this range, and has 
been securing options for purchase, 
with privilege of exploration, on sev- 
eral tracts in Baraga County. These 
may be drilled next summer. 

At the Tulley mine, Iron County, the 
old shaft is being retimbered. The 
mine, which has a large tonnage of 
developed ore, has been idle for several 
years. It is under lease to the McKin- 
ney Steel Co. A good production should 
be possible during the 1924 shipping 
season. 


Mohawk Mill Recovery Will 
Be Improved 


At the stamp mill of the Mohawk 
mine, in the Michigan copper country, 
installation of regrinding units, which 
is proceeding without interference with 
regular operations, will effect a further 
saving of copper. 

At the mine No. 6 shaft, in which 
sinking operations are confined, is down 
about 2,000 ft. This shaft has more 
than 800 ft. to go before it reaches the 
depth of the other present producing 
shaft, No. 4, which is bottomed at 
2,832 ft. No. 6 is producing slightly 
more than half of Mohawk current 
tonnage. 

Values in new openings in both Nos. 
4 and 6 are fully as good as the ground 
in the older drifts, and the uniformity 
of mineralization in No. 4 practically 
assures the continuation of splendid 
values in No. 6 at greater depth. Not 
much sinking is being done. Mohawk 
keeps well ahead of mining require- 
ments and the character of the ground 
opened is such that little selection is 
necessary. The amount of waste rock 
hoisted is negligible, the total stoped 
output being comparatively clean ore. 
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Anaconda Gets Utah Consolidated 
on Foreclosure Sale 


Property Includes Highland Boy Mine 
and Flotation Plant at Tooele— 
Outcome of Utah-Apex Suit 


The property of the Utah Consoli- 
dated Mining Co. situated at Bingham, 
Utah, was sold on March 30 at fore- 
closure proceedings to the International 
Smelting Co., for $1,000,000. Since the 
property lies in both Tooele and Salt 
Lake counties, there were two sales, 
one in the morning of the day men- 
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a gold property. Sold in the 90’s by 

omas Weir and Samuel Newhouse to 
eastern interests, it became the big- 
gest copper producer in the United 
States, shipping high-grade ores to its 
own smelter between Murray and Mid- 
vale. Later deposits of lead ore were 
mined. At present, the mine is said to 
have 800,000 tons of low-grade copper 
ores blocked out. The company has a 


mill at Tooele, at which it is treating 
about 1,100 tons of ore of this character 
daily. The dividends paid by this mine 
are estimated at approximately $15,- 
000,000. 





International smelter at Tooele, 
concentrate 


tioned at Tooele and the other in the 
afternoon at Salt Lake City. 

This sale is the aftermath of the now 
famous suit between the Utah Con- 
solidated and the Utah-Apex Mining 
Co., in which the. latter company asked 
and received damages for ores ex- 
tracted by the Utah Consolidated from 
beneath Utah-Apex ground. The ores 
were claimed by both mining companies 
under apex rights; the Utah Consoli- 
dated claimed the ore through apex 
rights in the Highland Boy limestone 
and the Utah-Apex based its claim on 
the ground that the ore occurred in 
connection with its fissure system. 

The Utah-Apex was awarded judg- 
ment of more than a million dollars, 
and to satisfy this claim against the 
Utah Consolidated, the International 
advanced $1,300,000. In the ptesent 
foreclosure proceedings the Interna- 
tional Smelting Co. was awarded judg- 
ment against the Utah Consolidated to 
satisfy a demand note of which $1,276,- 
202 was unpaid. 

George H. Russel has been appointed 
receiver for the Utah Consolidated on 
petition of the Utah Metals Selling Co., 
which alleges that the Utah Consoli- 
dated owes it $600,000, and that the 
mining company has outstanding ob- 
ligations, exceeding $2,000,000, which 
allegations were admitted by the min- 
ing company. The receiver was ap- 
pointed to take charge of ores and 
metals of the approximate value of 
$5,400, cash on hand $36,000, supplies, 
$46,000, and $19,000 of accounts re- 
ceivable, items not included in the sale 
of the property March 30. 

The Utah Consolidated, originally the 
Highland Boy, was first developed as 


Utah, where Utah Consolidated 


is smelted 


Portland Canal Development 
Continues Unabated 


Indian Mines Report Too “Optimistic” 
—Shareholders Want Shipment 
of Dunwell Ore 


The Portland Canal region, in British 
Columbia, continues to attract investors. 
Stewart High Grades, Ltd., has been 
organized by J. H. Hawthornthwaite 
and E. Saville to take over and explore 
a number of properties that the pro- 
moters had under option. Work will 
be resumed on the L. L. & H. group, 
on Bitter Creek, and supplies are being 
taken to the property. 

Angus W. Davis’s report on the In- 
dian mine bears out the consulting engi- 
neer’s figures as to the grade of the 
ore, but considers that he has been too 
“optimistic” as regards the ore reserve. 
Major Davis recommends that further 
exploration be done before a mill is 
erected. The value of the ore is placed 
at $25 per ton in gold, silver, lead, and 
zinc, of which $10 is in zine. It will 
be evident, therefore, that, to obtain 
the full value of the ore, concentration 
and separation of the blende and galena 
will be essential. 

The Dunwell Mines continue to re- 
port favorable results from develop- 
ment. Some of the shareholders are 
urging that a trial shipment of the ore 
be made. The directors’ contend that 
they are exposing ore assaying $140 per 
ten in gold, silver, and lead, and, as the 
mine is only four miles from tidewater, 
the request seems to be reasonaable. 
Greater confidence in the property 
would be inspired if a good return from 
a substantial shipment were received. 
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Crystal Copper Co. Extends 
Operations at Butte 


One Claim from Anaconda Company— 
New Departure for A. C. M. to 
Sell—Will Start Development 


According to J. A. Frohock, of Bos- 
ton, vice-president and managing direc- 
tor of the Crystal Copper Co., interests 
closely associated with the company 
have taken leases and options on the 
Amy Silversmith, the Non-Consolidated, 
and the St. Clair mining claims, ad- 
joining the Goldsmith, which is being 
operated by the Crystal Copper Co. 

The Amy Silversmith is the property 
of the Amy company, controlled by the 
Marcus Daly estate; the St. Clair be- 
longs to the James A. Murray estate 
and others, and the Non-Consolidated is 
the property of the Anaconda Copper 
Mining Co. This group extends from 
the Goldsmith on the west to the Moul- 
ton on the east. The Moulton is owned 
and operated by the Clark interests. 
The selling of the Non-Consolidated by 
the Anaconda company establishes a 
departure in the Butte district, as they 
are usually on the buying end of all 
their transactions in mining property. 

No purchase price has been given out, 
but it is understood that the total paid 
for the three claims exceeds $1,000,000. 
Paul Gow, local mining engineer, is 
largely responsible for the _ consoli- 
dation. 

E. H. Clement, general manager of 
the Crystal company, stated that the 
company is sinking the Goldsmith from 
the 600 to the 800 level, and is also 
doing considerable developing on the 
lower levels, and that within a few 
months a large increase in production 
is expected. 

Development work will be started 
immediately on the newly acquired 
property following extensive and de- 
tailed work by engineers. The Crystal 
Copper Co. controls the Paymaster 
mine, in the Porcupine district, and sev- 
eral other properties in Montana and 
Utah. 


Lorrain Trout Lake Has Rich 
Silver Ore 


High-grade ore is being obtained in a 
drift at the 75 ft. level of the Lorrain 
Trout Lake shaft in South Lorrain, 
Ont. The shaft is down 400 ft. and at 
this depth is 290 ft. above the eighth 
level of the Keeley property adjoining, 
which is producing bonanza ore. On 
the 400 level results have not been so 
good, but only a small amount of work 
has yet been done, and this has dis- 
closed some good milling ore. The 
company is controlled in England, but 
is managed by the Mining Corporation, 
which owns one-third of the stock. 


Two Shasta County Mines Ship 
to Mammoth Smelter 


The Balaklala mine, in Shasta 
County, Calif., under lease by the U. S. 
Smelting, is in operation. Reports state 
that fourteen men are taking out 
ore which will be shipped to Kennett. 
The Keystone mine, near the Balaklala, 
is stated to be producing 200 tons of 
ore per day that is being smelted at the 
Mammoth smelter at Kennett. 
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Filing on Mining Claims in 
Northern Mexico Active 


Cia Minera de Pentioles Denounces Two 
Groups—Many Americans 
Among Locators 


A fair number of denouncements of 
mining claims in the northern states of 
Mexico were recorded during February. 
In Chihuahua, E. A. Manderfield, repre- 
senting the Cia. Minera de Penoles, has 
filed on two new groups of claims in 
the Santa Eulalia district. They are 
to be titled as the Esperanza No. 2 
and Esperanza No. 3. Both are located 
in the vicinity of the San Francisco, 
Nicolas Romero, La Abundancia, and 
Gabino Barreda properties. H. H. Taft, 
manager of the Cia. Explotadora de 
Chihuahua, has located fourteen claims 
in the Andres del Rio region, recorded 
as the San Nicolas group. Charles C. 
Seawell has recently located a group 
of sixty claims in the Fierro Mountains 
near Villa Ahuamada. 

New properties have recently been 
located in Sonora by E. C. Eason and 
son, who has applied for titles to two 
groups of gold, silver, and copper 
claims in the Ajos Mountains of the 
Cananea district. The Cowans Mines 
Co. has filed on additional property east 
of La Noria Blanca ranch, where it is 
operating. 

Likewise, W. T. Cook and John Bur- 
ton, of Nogales, Ariz., have located 
the Rincon group of ten claims in the 
municipality of Santa Ana. John Lug 
has taken up some graphite mines in 
the Lapiz camp. In the vicinity of 
Bocadehuahuachi, Vernon Jeffcott is 
proving up on the Aurora, a group of 
five claims. 

In Durango, Alfred Frey is surveying 
an extension of his Elsita group in the 
Sierra Ramirez and has applied for a 
number of new claims. C. C. Braden 
has relocated the old Texano mines in 
the Mapimi district. J. W. Ulmer and 
G. Crawford have filed on an extension 
of the San Francisco de los Pobres 
mine, in the Yerbabuena camp. Amer- 
icans are taking over the Lodora prop- 
erties in the Santa Maria Mountains 
of the Cuencame district. 

The only American acquiring new 
properties in Zacatecas during the month 
is John D. Mackay, of the Amatlan 
Mining Co. He has recorded the San 
Francisco de Colorado and Anexas a 
Amatlan claims in the Chalchihuites 
district. 

Several new denouncements have been 
made in the Sierra Mojada and Cuatro 
Cienegas camps, in Coahuila, both of 
which are silver-lead producing dis- 
tricts. 


Uses Headstones for Claim- 
Corner Monuments 

The practicability of the western 
prospector, as well as his total defiance 
of all superstition, is evidenced by re- 
cent charges preferred against D. J. 
Sullivan, a sixty-year-old miner, of Con- 
gress Junction, Ariz. Under a statute 
prohibiting the marring of graves, Sul- 
livan is being tried before the Superior 
Court, the prosecutors alleging that he 
used several headstones from a nearby 
cemetery for the construction of his 


location monuments on mining claims 
that he had located. 


Baseball Magnate Interested in 
Arizona Copper Prospect ° 


James J. Godfrey, president of the 
Mother Lode Coalition Mines Co., of 
Alaska, has been elected president of 
the Kay Copper Corporation owning 
property at Canon, Ariz. John G. 
Neubauer, former president of the Solar 
Refining Co., and Frank J. Navin, pres- 
ident of the Detroit American baseball 
club, have been elected directors. The 
mine on the Agua Fria River about 40 
miles north of Phoenix is to be 
developed. 
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Local Capital Finances Bisbee, 
Ariz., Operations 


The East Warren Mining Co., which 
is financed by residents of Bisbee dis- 
trict, in Arizona, recently began work 
at the property near Warren. The 
sinking of a new shaft has been started 
on an area that has favorable surface 
showings, and it is expected that ore 
will be encountered at shallow depth. 
Many leases and small properties are 
being operated in the Bisbee-Warren 
district that have been financed by 
local interests. 


Federal Mining & Smelting Co. Increases Kansas- 
Oklahoma Holdings—$1,500,000 Involved 


HE largest mining transaction 
recorded in the Joplin-Miami 
zinc-lead district in several years 
was completed on April 1, when the 
Federal Mining & Smelting Co. 
closed its option on _ properties 


known as the Moses-Childress in- 
terests, for a consideration approxi- 
mating $1,500,000. 

The Federal, with its Brewster, 


Dobson and Farmington mines in 
Oklahoma and Kansouri in Kansas, 
was already one of the largest pro- 
ducers in the district, and with the 
addition of the properties included 
in this transaction, the Gordon, 
Muncie, Lucky Bill, Homestake, 
Lucky Syndicate, and Whiskbroom, 
is expected to be the largest single 
producing company in this zinc- 
lead field. 

The total acreage in the pur- 
chased properties amounts to 430, 
with 400 acres of land in fee, lo- 
cated in Cherokee County, Kan. Of 





the mines purchased, C. Bai Baihi 
Lihme, of Chicago, Ill, a vice- 
president of the Quapaw Mining 
Corporation, a Schwab company, 
owned a half interest in the Gordon 
property, and E. H. Wolff, former 
vice-president of the Illinois Zinc 
Co., owned a half interest in the 
Whiskbroom mine. The other prop- 
erties were owned by the Childress 
and Moses families. However, 
neither Frank Childress or A. C. 
Moses contemplate retiring from 
the mining industry in this field. 

P. W. George, manager for the 
Federal company in this field, 
has announced that no changes 
will be made in the superinten- 
dency of the properties taken over 
at this time. 

The Federal company recently 
took a drilling option on 310 acres 
of land near Carl Junction, Mo., 
and has started drilling develop- 
ment. 








Ahumada Lead Co. Restores Plant 
After Recent Fire 


The recent damage by fire to the ma- 
chinery and plant of Ahumada Lead Co., 
and American-owned property south 
of E] Paso, Tex., has been repaired, and 
the mine is now shipping about 200 
tons of lead ore daily to El Paso 
smelter. The ore averages about 35 
per cent lead and 5 oz. silver, and the 
company, in an operation beginning 
about a year ago, has paid two divi- 
dends, the last on April 2, of 15¢. a 
share. It is also the holding company 
for Erupcion company, the property of 
which adjoins. This company has also 
paid two dividends this year, the last 
of 15c. a share. 

Ahumada in the brief time it has 
been organized has built and half paid 
for a 45-mile railway, with its equip- 
ment; and has developed a series of 
lead-bearing caves for a _ connected 
length of more than 3,000 ft. A tunnel 
has been carried under the orebody and 
the ore is “milled” down directly into 
cars at the Erupcion property. A new 
incline shaft 1,200 ft. long has been 
put down at the Ahumada, this being 
an incline following the course of the 
formation. L. D. Ricketts is president 
and John C. Greenway, manager of 
Calumet & Arizona Mining Co., is vice- 
president and general manager. 


United Comstock Mills 1,450 Tons 
Per Day; Merger Sinks 


The United Comstock Mines Co. is 
treating 1,450 tons of ore per day at 
Gold Hill, Nev., according to reports. 
Most of this ore is mined from the Im- 
perial section of the mine, with some 
from the footwall section of the lode 
in Yellow Jacket ground. Surface min- 
ing has been discontinued. 

The Comstock Merger has sunk a 
winze from the 580 to the 732 level in 
the Hale & Norcross mine and a station 
is now being cut preparatory to start- 
ing lateral development at this eleva- 
tion. As soon as this work is well under 
way sinking will be resumed in the 
winze. 


Tonopah Divide Netted 
$178,214.08 During 1923 


The annual report of the Tonopah 
Divide Mining Co., published on March 
27, shows 1923 production to have been 
7,786 tons of mine ore and 4,322 tons 
of dump ore, with gross income of 
$425,067.31 and net profit of $178,214.08. 
Two dividends of 10c. per share each 
were paid, amounting to $203,160. The 
balance sheet shows quick assets of 
$347,574.89. Officers have been re- 
elected to serve the company during the 
coming year. 





| 
i 
i 
| 
i 
H 
j 





618 


London Letter 


By W. A. Doman 


Special Correspondent 


Would Merge Randfontein 
Estates and Randfontein Central 


Squeezing Out of “Water” May Help 
Shareholders—Much Manip- 
ulation in Past 


London, March 26—After many years’ 
talk of amalgamating the Randfontein 
Estates and the Randfontein Central, a 
serious effort is at last being made to 
effect a consolidation. Originally the 
two companies were controlled by J. B. 
Robinson, and, unfortunately, the Cen- 
tral company—which is the mining com- 
pany—never reached a stage that ben- 
efited the shareholders. Whether any- 
one else derived profit from it does not 
matter now, but the segregation of 
about a dozen properties and their sub- 
sequent fusion certainly gave scope to 
market operators. The great trouble 
with this extensive property all through 
has been the millstone about its neck 
in the form of enormous capital. In 
shares there are 4,750,459 of £1 each, 
and at the end of 1922 there were in 
existence 6 per cent first mortgage 
debentures to the amount of £2,063,000. 


Heavy Interest Charges 


It will be seen that the profits had 
to be enormous to meet capital expendi- 
ture and to pay the interest on the 
debentures, apart from there being a 
balance that would provide interest pay- 
ments for the shares. In fact, the posi- 
tion was hopeless from an investor’s 
standpoint. Since the Johannesburg 
Consolidated Investment Co. acquired 
control of the undertakings, much good 
work has been done and, with the reduc- 
tion in capital now proposed, there 
seems a possibility that shareholders 
may obtain some reward for their long 
patience. 

Of the Central capital, the Estates 
company holds 63 per cent, and it also 
owns all of the debentures. The Estates 
company now proposes to cancel its 
2,980,452 shares and the £1,779,100 
debentures outstanding, leaving in Cen- 
tral shares only 1,770,007 in the hands 
of other people. The Estates company 
will take these over and give three new 
Estates shares for five Central shares, 
so that the Randfontein Estates, which 
has a share capital of £3,001,548, will 
increase it to the extent of 1,062,005 
shares. Ranking before the Estates’ 
shares are £1,068,260 Estates’ deben- 
tures. The Central mine is by no means 
rich, and at the end of 1922 the ore 
reserves were given as 4,274,000 tons, 
of an average value of 6.5 dwt. over 
48 in. of reef. A tight hand will have 
to be kept on working costs, but the 
Consolidated Investment company is 
well skilled in this direction. 


Propose Combination to Control 
Tin Market 


Despite the severe fluctuations in the 
price of tin—and one day this week it 
dropped £25—the outlook is regarded 
as distinctly hopeful. I understand that 
the Malayan Tin Dredging, Ltd., which 
has five dredges in operation and an- 
other on order, has applied for and 
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Fire in Red Jacket Rock-House 
Threatens Serious Damage 


IRE recently threatened the 

Red Jacket shaft rock house of 
Calumet & Hecla Consolidated, in 
the Michigan copper district, after 
flames, starting in the cupola of 
the structure, had spread to the 
timbers. Timely arrival of fire de- 
partments prevented the destruc- 
tion of the building. The firemen 
were compelled to work on narrow 
beams of steel high in the air, but 
succeeded in quenching the flames, 
which were being fed by an accumu- 
lation of oil and grease. 





is expecting to get an advance from the 
British Government of £100,000 under 
the Trade Facilities Act. Government 
funds have been advanced to Cornish 
mining companies, and it is possible 
that this Malayan company, which has 
a good record, will also be successful. 
An electric plant is to be installed to 
work the fleet of dredges. 

It has been suggested that a com- 
bination should be formed to control 
the tin market, but people in the busi- 
ness generally regard the difficulties in 
the way of such an arrangement as 
insuperable. 


Railroad to Mt. Isa Lead District 
in Queensland 


The construction of a railway from 
the rich Mount Isa lead-silver mining 
field, in Queensland, to Duchess, the 
nearest railway station, 55 miles dis- 
tant, is under the serious consideration 
of the government. At present ore is 
being carried by motor lorries. The 
deepest shaft in the field to date is down 
55 ft. on the Silverlena lease. The ore 
from the last 10 ft. of sinking, a mixed 
sulphur and carbonate, assayed 66 per 
cent of lead and 99 oz. of silver per 
ton. The vein here, which is the prin- 
cipal of a parallel series of similar 
veins, is 16 in. wide. Other equally 
high assay values have been obtained. 

During 1923 the low price of copper 
was, from a mining point of view, disas- 
trous to Queensland, inasmuch as the 
riches mines in the Cloncurry district, 
owned by the Mount Cuthert, Mount 
Elliott, and Hampden-Cloncurry com- 
panies, have remained idle. The half- 
yearly balance sheet of the last-named 
shows that it is still in a good finan- 
cial position; while the Mount Cuthert, 
although having large liabilities, 
amounting to £115,000, which it is not 
just now able to meet, possesses “ore 
reserves” to the extent of 193,000 tons, 
containing over 13,000 tons of copper, 
as well as an excellent smelter plant; 
so that with a fair rise in the price of 
copper the company would soon be in a 
flourishing position. The copper mar- 
ket has just improved suddenly to the 
extent of £5 or £6 per ton, and con- 
sequently prospects for the Cloncurry 
mines look lighter. The rich copper re- 
sources of the Mount Oxide mines, 
owned by the Mount Elliott company, 
have also lain dormant in the last year, 
awaiting the more favorable state of the 
market that is now promising. 
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Johannesburg Letter 
By John Watson 


Special Correspondent 
Protest Inclusion of Platinum and 
Iridium as Precious Metals 


Gold Law Takes Rights of Farm 
Owners When Precious Metals 
Are Discovered 


Johannesburg, March 3—The Trans- 
vaal Gold Law Amendment Act, which 
comes up for third reading in the Union 
Parliament, is being much discussed by 
mining men and farmers at present. 
According to the existing Gold Law, (a) 
“Precious metals” shall mean gold and 
silver and their ores, and gold or silver 
found in combination with a base metal 
where such gold or silver cannot be 
worked apart from such base metal, and 
the value of the gold or silver exceeds 
the cost of producing both such precious 
and base metal; and any other metal 
(not being a base metal) declared by 
proclamation of the Governor General 
in the “Gazette” to be a precious metal 
for the purposes of this act and the 
regulations. (b) The term “base 
metals,” includes: Quicksilver, iron, 
lead, copper, tin, zinc, cobalt, nickel, 
arsenic, manganese, antimony, and bis- 
muth, as well as the ores of such metals, 
and sulphur, coal, graphite or any other 
mineral substance for the exploitation 
of which no special provision is made 
by law. 

Transvaal farm owners mostly re- 
ceived grants of their freehold convey- 
ing full and absolute dominion in the 
land, subject only to roads, outspans, 
and quitrents. The Transvaal Gold Law 
enacts that on discovery of gold or 
silver on a privately owned farm the 
government may proclaim it, where- 
upon the owner becomes dispossessed of 
four-fifths of the mineral rights, the 
trading rights, and practically the en- 
tire control of the surface of his farm. 
In June last, the Transvaal Platinum, 
Ltd., discovered platinum and iridium 
on two of its farms in the Waterberg 
district. 

In July, 1923, the Governor General 
proclaimed iridium as a precious metal 
and, a month later, platinum was also 
included in the list of precious metals. 
A representative of the Rand Daily 
Mail, on Feb. 21 interviewed the chair- 
man of Transvaal Platinum, Ltd., who 
is a lawyer and who questions the right 
of the Governor General to proclaim 
iridium and platinum as_ precious 
metals. He contends that as platinum 
is a mineral substance, for the ex- 
ploitation of which no special provision 
was made by law, it comes under the 
definition of “base metals.” Upon the 
settlement of the question will hinge 
not only the rights of Transvaal Plati- 
num, Ltd., but of other land owners in 
future disputes. 

The following figures, for the year 
1923, show to what countries and pur- 
poses South African gold goes: 


Destination Gold, Oz. 
United States (New York) ........ 4,602,571 
ES erie en ee rea eras 4,022,548 
NN 0552 oar S tele, Bea elare Sens Bias 1,218,066 
eta at oc) ven Haan at Aa Sentara $1,194 
Straits Settlements ..cccc ccs scwwe 62,741 
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Washington News 


By Paul Wooton 


Special Correspondent 





Elwood Mead Named for A. P. 
Davis’s Reclamation Job 


D. W. Davis, Work’s First Appointee, 
Will Head New Collection and 
Credit Bureau 


Conduct of the Federal Government’s 
reclamation activities again is in the 
hands of an engineer. D. W. Davis, 
the “business” man chosen by Secretary 
Work as Commissioner of Reclamation, 
has been removed from that position, 
and Dr. Elwood Mead has been selected 
as his successor. Mr. Davis will con- 
tinue with the Bureau. He has been 
placed in charge of a newly created 
Division of Finance. This division is 
being set up at the suggestion of the 
advisory committee on reclamation. It 
will be the Bureau’s collection and 
credit agency. The advisory committee 
is of the opinion that project managers 
should be relieved of the burden im- 
posed upon them in connection with the 
handling of accounting matters. It 
will be the duty of Mr. Davis in his 
new capacity to recover as much as 
possible from over-due accounts and 
to devise means whereby such accounts 
can be obviated in the future. 

When A. P. Davis, the former direc- 
tor of the Reclamation Service, was 
advised of the appointment he said no 
better selection could have been made. 
His long experience, his administrative 
ability, his resource, and his ability to 
be constructive, the former director 
declared, makes the choice a_ partic- 
ularly happy one. Mr. Davis expressed 
the opinion that he would be a great 
asset to water users and to the Federal 
Government. 

Reports are to the effect that this 
change is preliminary to the removal 
of Dr. Work, storm centre of the rec- 
lamation service difficulty, from his 
position as Secretary of the Interior. 


Would Encourage Drilling 
for Potash 


With the purpose of encouraging 
drilling operations in the search for 
potash deposits, Senator Ladd, of North 
Dakota, has introduced a bill that would 
permit prospectors to take up claims 
of 2,560 acres. If potash is found, the 
locators would be given a lease cover- 
ing the land. The Searles Lake area is 
excluded from the provisions of the 
measure. 


Kaw Indian Lands May Be Leased 
for Mining 


The Secretary of the Interior is em- 
powered, in a bill which has passed 
the Senate, but which has not been 
acted upon in the House, to lease for 
mining purposes certain lands in the 
Kaw Reservation in Oklahoma. The 
returns from the lease, which is to be 
offered at public auction, is for the 
use and benefit of the members of the 
Kaw or Kansas tribe of Indians. 
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Eagle-Picher Lead Co. Buys One 
Mine, Two Mills 


The Eagle-Picher Lead Co. has pur- 
chased what is known as the Gobler 
land and mill, near Wentworth, Mo., 
from P. E. Tabor, of Joplin. It is a 
160-acre fee, and formerly produced 
considerable zinc ore. It was last 
worked about three years ago by the 
East Hampton Development Co., and 
has six shafts. It was at one time 
owned by William Rockefeller. 

The Eagle-Picher Co. has also pur- 
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United States S. R. & M. Co. 
Leases Arsenic Property 


Mine in Gold Hill District in Utah— 
Camp Established in 1858, Revived 
by Arsenic Demand 


The United States Smelting, Refining 
& Mining Co. has entered the Deep 
Creek mining district in Utah, where 
the A. S. & R. Co. is operating the 
Western Utah Copper Mine. The com- 
pany has taken an option on the Last 
Dollar group, owned by J. J. Gerster, 
and situated about a mile south of the 





The old smelter site at Pachuca in Mexico 


chased the mill of the Hunt Mining Co., 
located in the west part of Picher. 
The property has been idle since a fire 
destroyed a field hopper and derrick 
some months ago. The new owner of 
the lease will prospect it with drills 
before replacing the destroyed equip- 
ment. 


Will Build Dredge on Chatham 
Creek, Fairbanks 


During the summer a small dredge 
will be built on Chatham Creek, a 
tributary to Cleary, the richest creek in 
the Fairbanks district in Alaska. The 
hull and part of the machinery of the 
L’Kievicz dredge, which has been lying 
idle near Fairbanks since 1907, has been 
purchased, and a new power plant will 
be installed. 


Take 34,500 Shares of McIntyre 
Shares at $15 


Miller & Co., of New York, have 
taken up 34,500 shares of McIntyre 
stock at the option price of $15 per 
share. Two years ago, when the McIn- 
tyre, operating in the Porcupine dis- 
trict in Ontario, was considering the 
development of its own hydro-electric 
power, an option was given on 70,000 
shares of treasury stock at $15 a share. 
The option runs until June 30 of the 
present year; the 34,500 shares bring 
the issued capital of the McIntyre to 
762,500 shares of $5 par. The money 
will be used to finance the sinking of 
the new shaft and new mill which the 
company plans. Annual earnings at 
the McIntyre are at the rate of 50 per 
cent of the capital. 


town of Gold Hill. Development work 
is meeting with good results, and ar- 
senic-pyrite ores have been opened 
carrying 25 per cent arsenic. Work on 
the 100-ft. level, where a crosscut was 
started, has so far opened a body 25 
ft. wide, with no indication of limits. 
Six cars of ore have been taken out in 
development work, and have _ been 
shipped to the company’s plant at 
Midvale, Utah, where sodium arsenate 
is produced, for use in weed killing. 

The camp of Gold Hill was opened 
about 1858. Surface indications led 
to the search for gold in early days, 
and some ore was shipped. Consider- 
able work was done, mine buildings 
were erected, and a smelter was built, 
but was afterward abandoned. In 1909 
large masses of copper ore were found 
at the Western Utah copper mine, and 
these discoveries led to the building of 
a road into the district in 1917. Later 
the mining of these ores was aban- 
doned, as they were found to be of too 
low grade to be worked at a profit. 
Then came the development of the 
Cameron process, affording a cheap 
method of producing calcium arsenate 
from scorodite ores. 


Society Approves Pouring of 
Magma’s First Blister 


The occasion of the pouring of the 
first bullion at the newly completed 
smelter of the Magma Copper Co. at 
Superior, Ariz., was ceremoniously ob- 
served on March 30. Invited guests 
cheered as Mrs. Theodore Schulte, 
daughter of W. H. Thompson, operated 
the mechanism which tilted the con- 
verter for its initial pour of copper. 
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of the decreases in current rates of production, 

shown in the accompanying table, are the .conse- 
quence of bad weather and other unfavorable operating con- 
ditions that necessarily arise from time to time, but most 
of them are the result of deliberate curtailment in an effort 
to bolster up the market for the metal. This is true at 
least with respect to Anaconda, its subsidiaries and satellites, 
including Chile, Inspiration, and Greene-Cananea, and to 
Calumet & Hecla Consolidated. 


Ora: OUTPUT, at last, is being curtailed. Some 


Estimated Rate of Copper Production—Pounds per Month 


Maximum 

_— — 1, April 1, 
923 1924 
Anaconda. pes Viasurteabios : mena 15,000,000 
Arizona Commercial ‘ abe Nair ess 800,000 700,000 
Braden. . " sche Maca elses Sabi 5 ewan’ .. 12,000,000 12,000,000 
Butte & Superior. . eS ae ee eee ae 800,000 800,000 
NN a Ns che uauee aaa nw RE 3,800,000 3,500,000 
Calumet & Hecla Consolidated a ne i ate a ae : 7,500,000 5,500,000 
I oes i coe acd eles ahs wa ca amine aewiee 10,500,000 6,500,000 
NN es es eS 5S tus aa hae ways tanaiases to bine Oe 18,500,000 16, 000,000 
RN se Ng ae IR in cad lala ome biSu eho 5,500,000 5,500,000 
no Sie va sts 9:3. 8 doi eelnny e-laie b aleieiere wie 2,200,000 2,200,000 
NO ere k  ciSonsnie tse Rene iets 500,000 500,000 
UTNE anne LR is yl ig Ee CE RE OTS 1,200,000 1,200,000 
SOY PU IIIENUINN io Sins sis aia sine de Ohne see asst oss 3,300,000 3,300,000 
IRICEN 2 cds Seg Ss po areas Wigs Bale AS oe 3,000,000 2,500,000 
Howe Sound 


SS ore thet s Sok chsacneme cranes "800,000 700,000 


Inspiration........... ee as me peg cise RES 7,500,000 6,500,000 
Katanga eed sc Seg ah aaa Dus Sle hae tO Lee we HRS bet 11,500,000 11,500,000 
Kennecott. . ide ie iere suas ee Ee ae 5,500,000 5,500,000 
a RNS REN ey EK Cas og tue ate ee cai ers 2,000,000 2 00 
Ee eh te pina aia Naree ee ek OA 6,000,000 5,500,000 
+ seo SID spe ck Sib aa tdD Stee oes Dee ne ee ol ; 4,000,000 3,000,000 
NN or Sh ho intact ane Gun aek eivtnhc ee lees 1,300,000 1,300,000 
Mother Lode Coalition.............. 3,000,000 3,000,000 
DIO PRD COMBO ROO oon ik oisicos crw a cacaseeecacee 6,000,000 5,500,000 
SPE Ao, 2 RS Ke a hia Meigen ae anion ety 5,900,000 


Old Dominion. . 


RMI Fe See Oe cass ois Ka Kelle Be Be ewe ool EN eae 1,000,000 

NAG Bag ic EGA Wir nee Asien Raa 5,500,000 5,000,000 
Ree Oo Ler inc eS eae nara ece ene 550,000 550,000 
RR es, V8 dah tnt oth at mena sais asl cocael ae aie eee 1,500,000 1,500,000 
NE Se on oy Et “beast iS sagiaana toate Peon e 8,500,000 8,500,000 
SEEN NE NE 85h 5c  Gipoe's c aheios Oh onwle ke Meeeme ae 4,000,000 4,500,000 
SOREN ONIN 5.5 -50.5's sos cleciaoncon aels,aiGed Seem seh ae 1,000,000 1,000,000 
REINS feo ta Ph oy, Saar ack aedtaaaiee ea aeteed 19,800,000 19; 800,000 
le FiarsoPadales mraumaucreoa eee 2,000,000 2,000,000 


It is altogether fitting that Anaconda should take the 
lead; as the bellwether of the industry it ought to. More- 
over, the step is logical for the reason that Anaconda’s 
Butte mines and the Calumet & Hecla mines in Michigan 
are the largest “high-cost” producers and accordingly feel 
the strain of a drooping market most severely. The largest 
cut is that made by Cerro de Pasco. There is nothing 
radically wrong with the mine, so that it is fair to assume 
that the desire to help reduce the aggregate output is an 
important contributory motive in restricting production. 

Although Nevada Consolidated and Ray outputs are less 
than they have been at times during recent months, Utah 
Copper and Braden are producing at undiminished rates, so 
that it is fair to assume that the Kennecott group has not 
adopted a general policy of curtailment. To offset cur- 
tailment, several increases must be noted. The Walker 
Mining Co.’s new flotation plant is getting into its stride; 
the fifth and final unit of the New Cornelia 5,000-ton con- 
centrator at Ajo was started on April 1; the Magma 
smelter at Superior, Ariz., has just been blown in; and 
the new 1,500-ton Granby concentrator in British Columbia 
is gradually reaching capacity. The potential output from 
these last three plants has not yet been fully reflected in 
production statistics. 

Granting that the aggregate current mine production is 
perhaps 15,000,000 lb. per month less than the maximum of 
the last six months, it remains to be seen whether the de- 
sired result will be attained or whether still further cur- 
tailment, either voluntary or forced, will be necessary to 
balance production and consumption—and stiffen the price. 
An increase to 13.75c. during the second week of March 
was followed by a decline at the close of the month to 
13.25c. the quotation also on March 1. At this figure much 
copper is being produced that costs more than it brings, and 


much rich ore is being selectively mined that could more 
advantageously be extracted in conjunction with leaner 
orebodies. 

A decidedly good situation continues to prevail with the 
miners of lead. In Colorado the Durango smelter is 
swamped with lead ore and concentrate. In fact, shipments 
originating in the Durango district are being diverted to 
the Leadville plant, where an additional furnace has been 
blown in. Both smelters are treating record tonnages. 
Another region in which lead mining is expanding is that 
tributory to the Trail smelter, in British Columbia; mines 
on both sides of the international boundary are shipping 
greater tonnages, and on the average higher-grade material. 


Lead Smelters Increase Capacity 


In Utah the International smelter has started an addi- 
tional lead furnace. The Coeur d’Alene and Southeast 
Missouri districts changed little in March, for the reason 
that they have been near maximum for some months. A 
9c. market has ruled, thereby giving producers highly 
satisfactory smelter returns. 

The recession in zine from 6.8c. to 6.15c. had little effect 
on producers, though it has emphasized the fact that pro- 
duction must be kept down. In the Joplin-Miami district 
the current output is at the rate of better than 14,000 tons 
of concentrate per week, with the possibility that spring may 
bring an increase with resumption at properties now idle. 
Butte zinc production has decreased, with Anaconda’s out- 
put lower. Shipments from the Coeur d’Alene district and 
increased shipments from the Butte & Superior have gone 
to the Great Falls electrolytic plant. 

In British Columbia the Consolidated M. & S. Co. has, for 
the first time, had adequate power for its 3,000-ton Sullivan 
concentrator. The result has been the making of more zinc 
concentrate than the Trail electrolytic plant can handle. 
Arrangements are being made to ship the excess, estimated 
to be 100,000 tons annually, to Antwerp for reduction. The 
Société Générale des Minerais of Belgium announces that it 
hopes to increase its purchases of zine ore in Mexico from 
30,000 to 70,000 tons annually. 

In Nevada the United Comstock Mines Co. is milling 
1,450 tons of gold-silver ore per day, open-cut mining having 
been discontinued. The Yellow Pine Mining Co. is again 
shipping zine ore regularly from Goodsprings. Tonopah 
silver production has suffered from electric power shortage. 

Shipments of lead-silver ore from the Park City district 
in Utah have increased measurably, the Silver King Coali- 
tion being the largest contributor. The Tintic Standard is 
earning at the rate of $2,000,000 a year. Anaconda now 
owns the Utah Consolidated through foreclosure. 

It develops that the 16-ft. vein of ore followed for 200 ft. 
by the Ajax company, at Burke, Idaho, is probably in 
Hercules territory. The formation of new companies for 
the development of lead prospects is a feature in the North- 
west. The Chloride Queen, in Stevens County, Wash., 
seems definitely to be blossoming into minehood. 


Good Work at Silver Dyke 


Cripple Creek, Colo., gold production declined in March, 
but Colorado lead output is high. In Montana the Silver 
Dyke is mining and milling 100 tons of ore daily at a cost 
of around $2.75 per ton. The situation at Butte is not 
good, on account of general curtailment. Anaconda has 
taken over the Davis-Daly properties. 

Two important transactions have recently been com- 
pleted in the Joplin-Miami district. The Federal has exer- 
cised its option on the Moses-Childress properties—the con- 
sideration being $1,500,000. The Eagle-Picher Lead Co. has 
purchased the Interstate group for $600,000. The Home- 
stake Mining Co. has optioned and will develop the Old 
Uncle Sam gold mine, in the Black Hills region. 

The feature of the situation, both in northern Ontario and 
in British Columbia, is the active exploration for and devel- 
opment of new properties. No fewer than a dozen com- 
panies and syndicates have been financed recently for this 
purpose in Victoria and Vancouver. 
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Men You Should Know About 





William Motherwell is at Trail, B. C. 


D. D. Moffatt, of the Utah Copper 
Co., is at Rancagua, Chile. 


Frank Oliver is examining the Or- 
leans mine at Hornsilver, Nev. 


E. Payne Jewett Burgess, mining en- 
gineer of Butte, is in New York. 


L. R. Clothier, superintendent of the 
Indian mine, is in Victoria on a vaca- 
tion. 

John Wellington Finch has resumed 
practice as consulting geologist and en- 
gineer. 

R. W. Nesbitt, of Woodstock, Ont., 
has been elected president of La Rose 
Mines, Ltd. 


R. Ashley has resigned the manager- 
ship of the Baldwin gold mine, at 
Kenogami Lake, Ontario. 


H. E. Jackman recently examined the 
property of the Arizona Eastern Min- 
ing Co., near Kingman, Ariz. 

J. L. Bruce, general manager of the 
Davis-Daly Copper Co., has been in 
New York on a business trip. 


Allan J. Clark, chief metallurgist of 
the Homestake Mining Co., Lead, S. D., 
is in New York for a brief visit. 


Robert H. Sayre, manager of the 
Arsenic Products & Refining Co., has 
returned to Denver from an investigat- 
ing trip in Idaho. 

Herbert S. Salmon and Percy G. 
Cowin, mining engineers and _ con- 
tractors, announce the opening of offices 
in Birmingham, Ala. 

Dr. P. E. Raymond will be in charge 
of the Summer School of Geology of 
the University of Harvard this year in 
the Canadian Rockies. 


William Sloan, Minister of Mines for 
British Columbia, has returned to Vic- 
toria from Ottawa, where he has been 
on departmental business. 


James MacNaughton, of Calumet, 
Mich., general manager of Calumet & 
Hecla Consolidated, has returned from 
a cruise in southern waters. 


Colonel J. J. Penhale, of Sherbrooke, 
Que., has been appointed assistant man- 
ager of the Asbestos Corporation of 
Canada, of Thetford Mines, Que. 


Dr. John M. Clark recently delivered 
a series of three lectures on “Recent 
Developments in the Science of Geol- 
ogy” at McGill University, Montreal. 


Charles Butters, who has spent the 
last six months in Nicaragua and Sal- 
vador, has returned to San Francisco 
and will soon proceed to New York. 


Dr. S. F. Kirkpatrick has been ap- 
pointed managing director of the 
Deloro Smelting & Refining Co., Ltd., 
succeeding the late Thomas Southworth. 


_A. T. Fry has resigned from the posi- 
tion he has held for several years as 
research chemist for the Mount Lyell 
Mining & Railway Co., Ltd., Tasmania. 


_Dr. E. L. Bruce, of Queen’s Univer- 
sity, Kingston, Ontario, will be en- 
gaged this summer in making geologi- 


cal surveys in the region west of Port 
Arthur. 


Percy Hopkins, geologist, has re- 
cently been examining mining proper- 
ties in the Lake Fortune and Larder 
Lake districts on behalf of the Victoria 
Syndicate, Ltd. 


T. C. McCobb, treasurer, and other 
officials of the Imperial Oil Co. re- 
cently attended the annual conference 
of western managers at Winnipeg and 
are making a tour through the West. 


M. I. Goldman, of the U. S. Geo- 
logical Survey, is at Shreveport, La., to 
collect specimens in connection with 
studies of salt-dome petrography. Later 
he will visit the Houston area to collect 
specimens. 





©Harris & Ewing 


Philip S. Smith 





Philip S. Smith and his party of 
geologists have reached the watershed 
between the headwaters of Alatna and 
Colville rivers in northern Alaska. 
This is within the boundaries of the pe- 
troleum reserve. The party will begin 
its field work at this point. 

J. N. Greenwood, of Manchester, Eng- 
land, has been appointed professor of 
metallurgy at Melbourne University, 
Melbourne, Australia. Dr. Greenwood 
has specialized in the metallurgy of 
iron and steel. 


Prof. C. F. Tolman, of Stanford Uni- 
versity, Erroll MacBoyle and party are 
in Sonora, Mexico, examining lead- 
silver properties for the International 
Minerals Syndicate and doing geological 
work on the syndicate’s copper hold- 
ings. 

Clarence B. White was on March 31 
elected president of the New York 
Metal Exchange. Mr. White is the 
president of White & Bro., Inc., of 
Bridesburg-on-the-Delaware, Philadel- 
phia, Pa., and 30 Church St., New York 
City. The firm was organized in 1869. 

M. A. Senger, mining engineer for the 
Metals Exploration Co. of San Fran- 
cisco, has returned to headquarters 
after spending a month in the Fair- 
banks district, Alaska. He has been in- 
vestigating dredging ground in the 
Salchaket country about 70 miles from 
Fairbanks. 

Tom Aitken, veteran placer operator, 
who is now operating a dredge on Can- 
dle Creek, in the McGrath district, 
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Alaska, recently discussed gold dredging 
problems before students in the Alaska 
School of Mines. His subject was “The 
Factors Which Make Up a Favorable 
Dredging Project.” 


S. G. Blaylock, general manager of 
the Consolidated Mining & Smelting 
Co. of Canada, and four of his asso- 
ciates from Trail, B. C., inspected 
various Anaconda properties in Butte 
recently, later going to Great Falls, 
where they made a tour of the copper 
and zinc refineries of the A. C. M. Co. 


Clark S. Judd, vice-president of the 
Kenosha factory, and W. H. Bassett, 
technical superintendent of plants at 
Waterbury, Conn., of the American 
Brass Co., who were recently in Butte, 
have returned to the East after inspect- 
ing the mines and smelters of the Ana- 
conda company at Butte, Great Falls, 
and Anaconda. 


Dr. A. Wade, oil geologist, who has 
been commissioned by the Common- 
wealth Government of Australia to 
make an examination of areas in that 
country believed to be oil-bearing, ar- 
rived in Sydney, New South Wales, 
from the United States on Feb. 26. He 
will first examine the regions in the 
vicinity of the border between the 
Northern Territory and Western Aus- 
tralia, and also the Kimberly district of 
Western Australia. Dr. Wade was 
formerly director of oil fields for the 
Australian Federal Government. He 
considers the conditions of Australia 
to be favorable for oil prospecting. 


Herbert William Gepp and Gilbert 
Rigg, Australian metallurgists, have 
jointly been awarded the gold medal 
of the Institution of Mining and Metal- 
lurgy, in recognition of their services 
in the advancement of metallurgical 
science and practice, with special refer- 
ence to the treatment of complex sul- 
phide ores, and development of the 
electrolytic process for the production 
of zinc in the Commonwealth of 
Australia. Mr. Gepp and G. C. Klug 
will represent the Australasian Institute 
of Mining and Metallurgy at the forth- 
coming Empire Council of Mining and 
Metallurgy, to be held in connection 
with the Empire Exhibition in London 
this summer. 


Frederick G. Clapp, who sailed from 
San Francisco on Dec. 4, 1923, to make 
professional investigations in Austra- 
lia, which are expected to engage him 
for several months, was in Melbourne, 
Victoria, in January. He is accom- 
panied by A. E. Broue, who is the 
principal of the American financiers 
who have engaged Mr. Clapp to look 
for promising oil prospecting ventures. 
It is said that attention is chiefly to 
be given to the Kimberly district, in 
the far southwestern region of West- 
ern Australia. After they had been in 
Melbourne five days, Messrs. Clapp and 
Broue wrote a letter to the papers, in 
which they, on evidence placed before 
them by the Victorian Geological Sur- 
vey, turned down Victoria as a field 
for their investigations, and said they 
would give their attention to other 
states which in their opinion offered 
better prospects for oil occurrence. 
They were expected to go to Kimberly 
at the end of March. The party will 
keep in touch with the outside world 
by means of a field wireless outfit. 
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Utah Mining Men Meet in 
Salt Lake City 


Prospecting by Deep Hole Rock Drill- 
ing Topic of Discussion at 
One Session 


The Utah Metal Mining Institute 
met in Salt Lake City April 4 and 5 to 
discuss subjects of importance to the 
mining industry. The attendance from 
outlying mining camps was good. 
Topics of discussion and the speakers 
were as follows: 

Industrial Relations, by Murray 
Schick; Features at the Park-Utah 
Mine, by Paul Hunt; Status of Silver 
Producers’ Association, by W. Mont 
Ferry; Commercial Methods Applied to 
Mining, by J. W. Wade; Factors Con- 
trolling Ore Deposits in the Tintic Dis- 
trict, by G. S. Crane, Details That 
Promote Physical Well-being, by Dr. 
Arthur L. Murray; The Effect of Ven- 
tilation on Miners’ Efficiency, by Prof. 
Robert S. Lewis; Metal Mine Ventila- 
tion, by M. D. Paine; Metallurgical 
Control Required by Modern Ore- 
dressing Methods, by R. W. Handley. 

On Thursday evening April 3, pre- 
ceding the formal opening of the In- 
stitute on the following day, there was 
a joint meeting of the Institute with 
the local section of the A.I.M.E. at the 
Hotel Utah, at which the members and 
guests came together for a cafeteria 
dinner. Following the dinner, the meet- 
ing was continued at the hotel. The 
topic of the evening was the new method 
of drill prospecting by means of ordi- 
nary hammer drills introduced recently 
by the Chief Consolidated Mining Co., 
of Eureka, which has proved success- 
ful. This method of prospecting is 
particularly valuable in the Tintic dis- 
trict, where the ore occurs in irregular 
bodies in the limestone. It was de- 
scribed in the March 1 issue of the 
Mining Journal-Press. Work formerly 
taking ten to fourteen days can be 
done in one day, and costs reduced to 
one-tenth of their former figure. A paper 
was presented by Charles A. Dobbel, 
of the Chief Consolidated staff, entitled 
“Deep Drill Holes With Ordinary Ham- 
mer Drills.” The discussion was led 
by H. R. Drullard, manager of the 
Denver Rock Drill Manufacturing Co. 


Research Fellowships Offered by 
Alabama School 


The School of Mines of the Uni- 
versity of Alabama is offering five fel- 
lowships in mining and metallurgical 
research in co-operation with the U. S. 
Bureau of Mines. These are open to 
graduates of universities and engineer- 
ing schools who have proper qualifica- 
tions to undertake research investiga- 
tion. The value of each is $540 per 
year of nine months beginning Sept. 1. 
Fellowship holders will be required to 
register as graduate students and to 
become candidates for the degree of 
master of science unless an equivalent 
degree has previously been received. 

The fellowships have been established 
for the purpose of undertaking the solu- 
tion of mining and metallurgical prob- 


lems of special importance to Alabama 
and the southern states in general. The 
research consists primarily of labora- 
tory work directed by the Bureau of 
Mines technologists and the School of 
Mines staff. 

The problem of beneficiation of iron 
ores is the one selected for investiga- 
tion during the year 1924-1925. It in- 
cludes the following phases: 

1. Gravity concentration by means of 
screens, classifiers, jigs, tables, and 
log washers. 

2. Reduction of iron ores by means 
of roasting furnaces. 

3. Magnetic concentration. 

4. Sintering of fine iron-ore concen- 
trates. 

Applicants should send a copy of 
their collegiate records from the regis- 
trar’s office of the institution where 
they have graduated. They should also 
state their professional experiences and 
give the names and addresses of at 
least three persons who are familiar 
with their training and ability. Let- 
ters of recommendation will be wel- 
comed. Applications are due not later 
than June 15 and should be addressed 
to H. D. Pallister, director. 


University of Utah Also Seeking 
Men for Research Work 


The University of Utah is seeking 
qualified men to make application for 
fellowships in the department of mining 
and metallurgical research, during the 
year 1924-1925. This department is 
maintained in connection with the In- 
termountain Experiment Station of the 
U. S. Bureau of Mines. 

During the year the problems to be 
investigated are: 

1. Ore-dressing problems, dealing 
with complex ores. 

2. Treatment of complex ores by 
chemical methods. 

3. Hydrometallurgy of zinc. 

4. Beneficiation and_ utilization of 
natural solid hydrocarbons. 

5. Hydrometallurgy of lead. 

Several fellowships are to be awarded, 
each having an annual value of $720. 
These are open to college graduates 
with a good training in chemistry and 
metallurgy. Applications will be re- 
ceived up to May 15, 1924. Applicants 
should send a copy of their records 
from the registrar’s office of the college 
where they have, or will be, graduated, 
and the names and addresses of at least 
three references who know their char- 
acter, ability, and attainments. 

Holders of these fellowships will be 
subject to the rules governing employ- 
ees of the U. S. Bureau of Mines and 
will report for duty about July 1, 1924. 
They must also register as students in 
the University of Utah and become 
candidates for the degree of master of 
science (unless an equivalent degree 
has been previously earned). Fellows 
are appointed for one year, but the ap- 
pointment may be renewed. 

Applications should be sent to Joseph 
F. Merrill, Director of the Utah State 
School of Mines and Engineering, Uni- 
versity of Utah, Salt Lake City, Utah. 
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Ambrose Swasey to Get Medal 
on April 23 


The John Fritz medal board of award, 
representing the American Society of 
Civil Engineers, the A.I.M.E., the 
American Society of Mechanical Engi- 
neers, and the American Institute of 
Electrical Engineers, will present the 
John Fritz gold medal to Ambrose 
Swasey in the auditorium of the Engi- 
neering Societies Building, New York, 
on April 23. 


Course in Finance for Students 


The Colorado School of Mines offers’ 


a rather unique elective course in prac- 
tical finance, which is conducted by the 
president, Dr. V. C. Alderson. The 
purpose of the course is to teach the 
men the basic principles of business 
ethics; points to be considered in mak- 
ing investments; value of life insurance 
or some similar plan for economic 
safety; and above all the importance 
of forming the habit of saving regu- 
larly a definite amount of their earn- 
ings. This course is reported to be 
popular. 


Ohio Section A.I.M.E. 
Dines Kelly 


Members of the Ohio section of the 
American Institute of Mining and 
Metallurgical Engineers dined at the 
Hotel Winton in Cleveland on March 31 
in honor of William Kelly, of Vulcan, 
Mich., newly elected president of the 
Institute. Mr. Kelly and B. D. Quarrie, 
general manager of the Otis Steel Co., 
discussed the work of the Institute. 

Prof. Herbert M. Boylston, of the 
Case School of Applied Science, was 
elected chairman of the Ohio section. 
L. B. Miller and H. A. Schwartz were 
elected vice-chairmen, and C. B. Murray 
was re-elected secretary and treasurer. 
G. A. Reinhardt, of Youngstown; D. J. 
Demorest, of Columbus; and K. H. 
Donaldson were elected to the executive 
committee. 


Co-ordination of Research 
Arouses Protest 


The British Columbia Division of 
the Canadian Institute of Mining and 
Metallurgy, the British Columbia 
Chamber of Mines, and the Mining 
Bureau of the Vancouver Board of 
Trade have united in protesting against 
the proposed co-ordination of all re- 
search laboratories of the Dominion. 
It is argued that such a policy would 
seriously affect the efficiency of the 
service rendered by the Canadian De- 
partment of Mines to the mining in- 
dustry of Canada. The chemical labora- 
tory, it is maintained, is a necessary 
adjunct to the Geological Survey of 
Canada. 


Zinc Institute Meeting Date 
Announced 


The sixth annual meeting of the 
American Zine Institute will be held 
at the Hotel Chase, St. Louis, Mo., 
on April 28 and 29. An excellent pro- 
gram has been prepared. 
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A New English Geological Work 


The Geology of the Metalliferous De- 
posits. By R. H. Rastall, Cambridge 
University Press, Cambridge, Eng- 
land. 

This is the type of a textbook which 
is the outcome of a series of lectures 
prepared by a college professor for his 
classes, and which he subsequently pub- 
lishes—corresponding in this classifica- 
tion to the textbooks on economic 
geology of Ries and of Emmons in the 
United States. It is well written and 
thoughtful and represents the advanced 
thought on ore deposition. The system- 
atization is excellent; and a great deal 
of observation and conclusions as to 
ore deposits are clearly set forth. 

Among the most modern ideas, the 
author embraces the theory of the 
Zonal Distribution of Ores, and the 
origin of many gold-quartz veins, as 
an extreme form of differentiation from 
granitic magmas, being a step further 
than the pegmatites. The discussion 
of the origin of ores is indeed the most 
notable part of the volume and the 
questions are handled with clarity and 
balance. 

There are two divisions to the book. 
Part I covers General Principles; Part 
II is descriptive. The chapters in Part 
I are headed, respectively, The Igneous 
Rocks; the Sedimentary and Metamor- 
phic Rocks; the Relations of Water to 
Ore Formation; the Forms of Ore De- 
posits; the Composition and Characters 
of Ore Deposits; the Classification of 
Ore Deposits; the Relation of Ore De- 
posits to External Influences; Metal- 
logenesis; Metallogenetic Zones; and 
Mineral Formation. Part II takes up 
the subject of metals, the chapter head- 
ings being: Copper; Tin; Lead and 
Zine; Iron; Nickel; Cobalt; Manga- 
nese; Chromium; Mercury; Antimony; 
Arsenic; Bismuth; The Minor Metals; 
Aluminum; and The Precious Metals. 

The descriptive portion of the volume 
has some of the usual defects of its 
type. Depending largely upon citations 
and not on direct observations, these 
citations are as usual random and in- 
complete, often wrong. We are inclined 
to believe that the most valuable of 
the descriptive part is that concerning 
the ore deposits of England, which are 
much dwelt on, and with which the 
author doubtless possesses a personal 
familiarity. It is indeed a difficult 
thing to compile an instructive textbook 
through a fragmentary study of far- 
off literature. The reviewer, for ex- 
ample, would hardly be expected to 
accept peacefully the following state- 
ment concerning Tonopah geology, al- 
though impersonally put (p. 488): “All 
these rocks are flat lying, but much 
faulted. Some authors believe that 
some of them are intrusive.” Nothing 
could be more fatal to a comprehension 
of the ore deposits of Tonopah. And 
on the opposite page the author refers 
to the hot waters of the Comstock lode: 

Here the connection of mineralization 
and vulcanicity is obvious and ore de- 
Position is perhaps even now in prog- 
ress.” And this grows, on p. 401, to 


“This formation is only 6 miles from 
the famous Comstock lode, where ore 
formation is also in progress.” Of 
course, ore formation is not in progress 
at the Comstock. Again, in speaking 
of the zinc and lead producing area 
which “is situated in Missouri and in 
the neighboring states of Arkansas and 
Oklahoma” he writes, “In the first place 
there are no signs of igneous activity 
in this area.” True, they are rare; but 
rare dikes exist in this region. Of the 
Lake Superior copper deposits, the 
author states that “mineralization must 
have been carried on very near the sur- 
face.” The workings of the copper 
mines in that region are thousands of 
feet vertically below the present sur- 
face, which is far, far below the surface 
at the time of ore injection. 

Such faults as this, however, are the 
faults of the type: it is doubtful if we 
are progressing in the science of geol- 
ogy, through this system of citation 
and re-citation. 

A writer (Dr. H. Basedow) in a re- 
cent issue of the Mining Journal of 
London observes: 

“A geologist wastes his time indoors; 
his place is in the field; the one book 
he should daily study is the great 
‘Stone Book of Nature’; and he should 
leave the compilation of existing litera- 
ture to a junior in his office.” 

Yet we are inclined to regard the 
present volume in general, as relatively 
speaking, among the best and most 
clearly thought-out textbooks. 

J. E. SPurr. 


——»>—_—_ 
An Important Book on Sand 


Sands and Crushed Rocks. Vol. I, Their 
Nature, Properties and Treatment; 
Vol. II, Their Uses in Industry. By 
Alfred B. Searle, London. 


“Sands and Crushed Sand _ Rocks” 
would be a better title, as no types of 
crushed rock except those producing 
sand are considered. This is probably 
the most complete book now available 
in English on a subject on which little 
has ever been written in book form. 
Sand is a commonplace material that 
has attracted few technical writers, but 
nevertheless the problems connected 
with sands in their various forms and 
numerous applications are of tremen- 
dous importance in a great many in- 
dustries. Problems in one small branch, 
that of molding sand, are now under 
investigation in America by the Foun- 
drymen’s Association, working with sev- 
eral technical organizations. Aside from 
this the subject has been largely neg- 
lected in America. 

The origin, occurrence, and distribu- 
tion of sands in England occupy the 
first two chapters of Mr. Searle’s work, 
and this is followed by a discussion of 
the characteristics of about 150 dif- 
ferent sands taken up alphabetically. 
This is an exceedingly valuable sand 
glossary. The composition, properties, 
methods of examination and testing of 
sands, mining and quarrying methods, 
crushing, grinding, purification, sizing, 
storage and packing constitute the re- 
maining chapters of Vol. I. Methods of 
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handling and treatment of sands and 
sand rocks are given in detail, with de- 
scriptions of machines. The subjects 
are all covered adequately, and the 
practice described is applicable in gen- 
eral to American sand industries. Some 
types of equipment described, such as 
the ladder excavator, are almost un- 
known in America, while on the other 
hand some well-known types of Amer- 
ican equipment such as toothed rolls 
for coarse crushing are omitted. That 
the most modern equipment is not 
neglected is indicated by mention of the 
Dorman wave-power generator, which 
has lately created wide interest. The 
first volume of 475 pages is profusely 
illustrated. 

Volume II, of 281 pages, discusses in 
detail the uses of sands in brick, con- 
crete, cements, mortars, plasters, road 
construction, metallurgy, refractories, 
agriculture, filtration, chemicals, pot- 
tery, glass, abrasives, polishes, and ex- 
plosives, as well as other miscellaneous 
applications. A wealth of information 
has been accumulated in these two vol- 
umes which should be of great service 
to both producers and users of sand 
in any form, either in Europe or in 
America. OLIVER BOWLES. 


—_——_@————. 


Arizona Geology—The Ray Folio, No. 
217, by F. L. Ransome, has been issued 
by the U. S. Geological Survey, Wash- 
ington, D. C., price 25c. The district 
covered includes the country about Ray 
and to the east and south as far as 
Winkelman, and to the north as far as 
the boundary of the Crook National 
Forest. The usual topographic map and 
detailed geological description is given. 
Other Arizona folios issued by the Sur- 
vey are: No. 111, Globe, out of print; 
No. 112, Bisbee, 25c.; No. 126, Bradshaw 
Mountains, out of print; and No. 129, 
Clifton, out of print. 


Mineral Resources—Recent separate 
chapters of “Mineral Resources” in- 
clude: “Abrasive Materials in 1922,” 
5 pages; “Cement in 1922,” 23 pages; 
“Gold, Silver, Copper, Lead, and Zinc 
in Nevada in 1922,” 35 pages; “Iron 
Ore, Pig Iron, and Steel,” 36 pages; 
“Manganese and Manganiferous Ores 
in 1922,” 10 pages; “Copper in 1922,” 
48 pages; “Cobalt, Molybdenum, Nickel, 
Tantalum, Titanium, Tungsten, Radium, 
Uranium, and Vanadium in 1922,” 17 
pages; and “Gold, Silver, Copper, Lead, 
and Zinc in Colorado in 1922,” 37 pages. 
Any of these may be obtained on re- 
quest from the U. S. Geological Survey, 
Washington, D. C. 


Transportation — The thirty-seventh 
annual report of the Interstate Com- 
merce Commission, Washington, D. C., 
was recently issued. It covers the 
period from Nov. 1, 1922, to Oct. 31, 
1923. 


Mine Rescue Apparatus—The U. S. 
Bureau of Mines, Washington, D. C., 
has published a miniature handbook of 
139 pages entitled “Self-Contained Mine 
Rescue Oxygen Breathing Apparatus,” 
which may be obtained on request from 
the Bureau or for 20c. from the Super- 
intendent of Documents, Washington, 
D. C., when the Bureau’s supply is ex- 
hausted. The booklet covers the con- 
struction, use, and care of oxygen 
equipment, and is intended to be a prac- 
tical handbook for miners. 
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Dielectric Mineral Separation—Two 
papers in the February Bulletin of the 
Institution of Mining and Metallurgy 
(Cleveland House, 225, City Road, Lon- 
don, E. C. 1, England) are of interest 
to those with concentration problems. 
“Dielectric Separation: A New Method 
for the Treatment of Ores,” 8 pages, is 
by H. S. Hatfield, and “Dielectric Min- 
eral Separation: Notes on Laboratory 
Work,” 7 pages, is by Bernard W. Hol- 
man and St. J. R. C. Shepard. The 
process depends upon the action of an 
electrostatic field upon uncharged par- 
ticles, rather than upon charged par- 
ticles, as in machines of the Huff type. 
The work has been commented on 
editorially in Journal-Press of April 5. 
The papers may be obtained for Is. 
each from the Institution. 


Southwestern Guide Books—The U. 
S. Geological Survey has published two 
more of the “desert guide books,” one, 
Water-supply Paper No. 497, entitled 
“The Salton Sea Region, California,” 
pp. 292, and the other, No. 498, “The 
Lower Gila Region, Arizona,” pp. 237. 
Each of these is a geographic, geologic, 
and hydrologic reconnaissance, with 
road logs for the benefit of the visitor. 
Excellent maps help to make these 
volumes interesting and valuable ref- 
erence books. They may be obtained on 
request from the Survey for a limited 
time; thereafter for 50c. each from the 
Superintendent of Documents, Wash- 
ington, D. C. 

Arizona Silver—Bulletin 750-B, of 
the U. S. Geological Survey, Washing- 
ton, D. C., 22 pages, is entitled “Origin 
of Certain Rich Silver Ores Near 
Chloride and Kingman, Arizona.” The 
author, Edson S. Bastin, reports on his 
study of the ores of the Cerbat Moun- 
tains, as to whether they are primary 
or secondary, and discusses to what ex- 
tent the silver is likely to persist at 
depth. The bulletin is available free 
from the Survey as long as the sup- 
ply lasts; thereafter for 5c. from 
the Superintendent of Documents, 
Washington, D. C. 

Treatment of Zinc-Lead Ores—The 
August, 1923, Bulletin of the School of 
Mines and Metallurgy, University of 
Missouri, Rolla, Mo., 44 pages, is de- 
voted to a description of experiments 
on the distillation of zinc from complex 
zinc-lead-silver ores. Treatment by 
this method seems promising, using 
either an electrothermic dry distillation 
process or by ordinary retorts. B. M. 
O’Harra and E. S. Wheeler are the au- 
thors. Presumably, the bulletin may be 
obtained on request. 


Oil Regulations—The Canadian De- 
partment of the Interior, Ottawa, has 
published a 73-page bound “Manual 
for Operators Under Oil and Gas Regu- 
lations,” compiled by S. E. Slipper un- 
der the direction of O. S. Finnie. This 
is a concise and convenient arrange- 
ment of the petroleum and natural-gas 
regulations of Canada, with explana- 
tions and instructions for filling out 
the necessary forms covering leases. 


Mine Ventilation—The Bulletin of the 
Institution of Mining and Metallurgy 
for February (Cleveland House, 225, 
City Road, London, E. C. 1, England) 
contains 40 pages of discussion of C. F. 
Heathcote’s paper on “Ventilation 
Problems at Champion Reef Mine.” 
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Patents 


Hydrometallurgy of Copper—No. 
1,483,056. Feb. 5, 1924. W. E. Greena- 
walt, Denver. Sulphide ores of copper 
are concentrated, roasted, and leached 
with a dilute acid solution. The re- 
sulting solution of copper is treated 
with sulphur dioxide obtained from the 
roasting operation. The solution is 
then electrolyzed to deposit copper and 
regenerate acid. Part of the regenerated 
acid solution is used to leach the 
roasted concentrate, and the rest to 
leach unroasted oxide ore. The solu- 
tion left after electrolyzing the solu- 
tion obtained from leaching the oxide 
ore is then wasted. 

Flotation Machine—No. 1,483,115. 
Feb. 12, 1924. C. E. Rork, Douglas, 
Ariz., and August Sandberg, New York, 
assignors to W. A. Butchart, Denver. 
Design for an impeller for a flotation 
machine of the horizontal shaft type. 

Flotation of Oxides—No. 1,483,270. 
Feb. 12, 1924. F. E. Barrows, Upper 
Montclair, N. J. Ores containing non- 
sulphide minerals are subjected to the 
combined sulphidizing and flotation ac- 
tion of a mixture of hydrogen sul- 
phide and air. 

Drier—No. 1,483,424. Feb. 12, 1924. 
F. E. Finch, New York, and W. H. 
Glomb, York, Pa., assignors to Ruggles- 
Coles Engineering Co., York, Pa. A 
new design for a cylindrical drier of 
the Ruggles-Coles type. 


Metallurgy of Tungsten—No. 1,483,- 
567. Feb. 12, 1924. Koji Anjow, Tokyo- 
Fu, Japan, assignor to Mitsubishi 
Kogyo Kabushiki Kaisha, Tokyo, Japan. 
Finely powdered tungsten ore is treated 
with dilute sulphuric acid under pres- 
sure, to eliminate impurities, for the 
production of hydrated oxides of 
tungsten. 

Electrolytic Metal — No. 1,483,722. 
Feb. 12, 1924. F. A. Eustis, Milton, 
Mass., assignor of one-half to C. P. 
Perin, New York. Metal is_ electro- 
lytically deposited upon a continuous, 
flexible traveling belt cathode, keeping 
that part of the electrolyte which sur- 


rounds the anode away from the 
cathode. 
Electric Furnace—No. 1,438,796. 


Feb. 12, 1924. J. H. Gray, New York. 
An electric furnace for melting or 
smelting low-volatile charges. The 
electrodes have their opposed faces very 
much larger than the arc, and very 
close together, so as to cause the heat 
from the arc to escape transversely 
from the space between them. An 
annular hearth surrounds the elec- 
trodes, and the furnace is practically 
closed against the admission of air. 

Sintering Machine Grate—Reissue 
No. 15,787. March 4, 1924. A. L. 
Larson, Kellogg, Idaho, assignor to 
Coeur d’Alene Hardware & Foundry 
Co., Wallace, Idaho. A new design for 
the grates in a machine of the Dwight 
& Lloyd type. 

Ammonia Leaching—No. 1,487,145. 
March 18, 1924. M. H. Caron, The 
Hague, Netherlands, assignor to Clev- 
enger & Caron, Boston. Nickel-cobalt 
ores are given a reducing roast, cooled, 
and treated with an ammonium-salt 
solution. The metals are then precipi- 
tated by distilling the volatile am- 
monium compounds. 
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Roasting Furnace—No. 1,484,791. 
Feb. 26, 1924. A. V. Leggo, Melbourne, 
Victoria. A new design for a rabble 
arm for mechanical roasting furnaces, 


Gyratory Crusher—No. 1,485,618, 
March 4, 1924. L. M. Kellogg, South 
Pasadena, Calif. A new type of gyra- 
tory ore crusher. 


Chloride Leaching—No. 1,485,909. 
March 4, 1924. N. C. Christensen, Salt 
Lake City, Utah. Ores containing some 
of the sulphide minerals of lead, silver, 
and copper are treated with a hot con- 
centrated chloride brine solution con- 
taining ferric chloride, thereby dissolv- 
ing the metals as chlorides. 


Recovery of Cyanide—No. 1,486,137. 
March 11, 1924. A. L. Halvorsen, Perth 
Amboy, N. J., assignor to The Merrill 
Co., San Francisco. A process of re- 
covering cyanide from mill solutions, 
Warm cyanide solution, after acidifica- 
tion, is introduced into a vacuum recep- 
tacle and allowed to boil. The result- 
ing vapor, under a partial vacuum, is 
brought into contact with an alkaline 
absorbent liquor to absorb the hydro- 
cyanic acid; the remaining gas, contain- 
ing steam, is brought into contact with 
the ingoing mill solution. The process 
is a continuous one. 


Ore Leaching—No. 1,486,256. March 
11, 1924. Hubert Merryweather, Beth- 
lehem, Pa., assignor to Bethlehem Steel 
Co., South Bethlehem, Pa. Ore, in the 
presence of sulphur, is roasted below 
the temperature of the decomposition 
of the sulphates of the elements to be 
extracted. It is then leached. The 
leach solution is then added to another 
charge of ore, which is subsequently 
roasted and leached, thus securing a 
larger proportion of the leachable ele- 
ments than can be obtained by a single 
treatment. 


Selective Flotation—No. 1,486,297. 
March 11, 1924. R. A. Pallanch, Victor, 
Colo., assignor to Metals Recovery Co., 
New York. Lead and zinc sulphides 
are separated by flotation in the pres- 
ence of calcium sulphite, which inhibits 
the flotation of the zinc. 


Table Head Motion—No. 1,486,827. 
March 11, 1924. E. A. Barnes, Fort 
Wayne, Ind., assignor to The Deister 
Concentrator Co., Fort Wayne, Ind. A 
reciprocating head motion for concen- 
trating tables consisting of a piston, 
operating in a cylinder, with appro- 
priate valves. 

Flotation Process — Reissue No. 
15,802. March 25, 1924. W. A. Scott, 
Chicago, assignor to Minerals Separa- 
tion North American Corporation, New 
York. <A variation of the flotation 
process in which the oil, as vapor, is 
mixed with the air prior to its intro- 
duction into the flotation cell. 


Matte Treatment — No. 1,488,047. 
March 25, 1924. J. H. Hickey, Gold 
Creek, Mont. Blast-furnace matte is 
granulated and desulphurized by direct- 
ing a blast of a fluid under pressure 
against a flowing stream of the molten 
matte. 


Slag Car—No. 1,488,436. March 25, 
1924. J. D. Pugh, Mount Washington, 
Baltimore, Md. A slag car, with means 
for introducing combustible material 
into the slag at any desired level, 
through a pipe supplied from a con- 
tainer mounted above the car. 
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New Machinery and Inventions 





Tests With New Blasting Method 
Described 


Data From Trials in Quarry and Strip- 
ping Work Indicate Saving in 
Explosives Cost 


The experience of a number of ex- 
plosive users with “Hercoblasting’,” a 
method of blasting advocated by the 
Hercules Powder Co., Wilmington, Del., 
is summarized in a paper by J. Barab, 
that was read at the recent convention 
of the National Crushed Stone Associa- 
tion at St. Louis. 

In this method of blasting, Mr. Barab 
says, “black blasting powder is used 
with Cordeau-Bickford detonating fuse 
in column loads. Due to its slowness, 
black powder cannot be used satisfac- 
torily in column loading without de- 
tonating fuse, but Cordeau-Bickford im- 
parts to it a longitudinal velocity of 
approximately 17,000 ft. per second; and 
speeded up in this way, black powder 
gives results on certain work equal in 
every way to those produced by high 
explosives. From Table I, which indi- 
cates the quantities of black powder re- 
quired to replace 100 lb. of various 
grades of high explosives, and com- 
pares the cost, the saving effected by 
“hercoblasting” can be clearly seen. 

“As Cordeau-Bickford is used to a 
large extent with high explosives, many 
operators can use this table for a direct 
cost comparison between black powder 
and dynamite; but where Cordeau-Bick- 





‘Details of this method of blasting weré 
given in The Eaplosives Engineer, April, 
1923, by T. W. Bacchus. 
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Fig. 1—With Herco blasting powder a 
heavier explosives charge is con- 
centrated at the toe where 
it is most needed 


F. F. Granulation 


ford is not ordinarily used, its cost, less 
the cost of the electric blasting caps 
which it replaces, should be added to 
the costs shown in the table for ‘herco- 
blasting.’ 

“Black powder cannot be used satis- 
factorily in holes that contain a large 
amount of water, or when water is con- 
tinually flowing into the holes. In such 
cases we do not recommend its use. 
But where there is only a small quan- 
tity of water in the bottom of the hole, 
‘hercoblasting’ is successful if the hole 
is loaded with high explosives to a 
point above the water level, and with 
black powder for the rest of the dis- 
tance. 
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ES = Stemming 
=Nitrostarch Explosive 
Wl = Blasting Powder 


Fig. 2—Loading log at a Tennessee 

limestone quarry. (The two holes on 

the left were loaded with nitrostarch 

explosive, the three holes on the right 
were Hercoblasted) 


“Although any of the smaller granu- 
lations of black blasting powder may be 
used, a special granulation known as 
Herco granulation is the most satisfac- 
tory for this purpose. Herco blasting 
powder is composed of various sized 
granulations. In a charge of uniform 
granulation black powder there is al- 
ways a large amount of air space, but 
in Herco blasting powder the granula- 
tions are mixed in such proportion that 
the smaller grains fill most of the voids 
between the larger ones, and this 
makes it possible to load more powder 
by weight in a given volume of space. 
The difference in the apparent density 
between a charge of Herco blasting 
powder and a charge of ordinary black 
blasing powder is indicated in Fig. 1. 

“Ordinarily we do not speak of black 
powder as having a definite strength in 





625 


70016. 





= Stemming 
E3= 50% Extra 
L F Dynamre 


WB = 22sting Powder 
250 /b 


Fig. 3—Loading log for a Hercoblast at 
a Pennsylvania cement quarry 


the same sense that dynamite has. 
However, we have found that a great 
deal of work requiring high explosives 
of from 30 per cent to 40 per cent bulk 
strength can be successfully accom- 
plished with Herco blasting powder. 
Table II shows typical results obtained 
throughout the country in open pit op- 
erations of many kinds. 

“Table I indicates that a saving of 
from 28.4 per cent to 45.6 per cent may 
be expected by displacing high ex- 
plosives with black blasting powder; 
but this table is based on a direct and 
complete substitution, which is not al- 
ways possible. 

“Table II shows savings that have 
been made on different operations. The 
actual saving will, of course, depend on 
the extent to which Herco blasting 
powder is substituted for high ex- 
plosives. 

“Fig. 2 illustrates the method of load- 
ing a blast in a Tennessee limestone 
quarry where by proper distribution of 
explosives the rock was broken into a 
very convenient handling size. 

“Fig. 3 is another illustration of 
proper distribution of explosives for 
breaking the rock into a practical size. 
This represents the method employed at 
a Pennsylvania cement quarry. 

“The great difference in velocity of 
explosion between black powder and 
even moderately strong high explosives 
makes it difficult for many to believe 
that the former can do the work of 
the latter. Those who are troubled with 
doubts on this score should remember 
that even the strongest high explosives 
exert their shattering effect over a 
strictly localized area. Hercoblasting is 
recommended only in well. drill holes, 
and these are usually spaced at least 15 
ft. apart and often as much as 25 or 30 
ft. apart, with a burden somewhat 
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Table I—Hercoblasting Powder Compared with High Explosives 


—————_————————- Heercoblasting Method -——-———————~ 


Lb. Hercoblasting 
Powder 
Required to 


Using High Explosives 
Cost per 100 Lb. 


C/LPricein Replace 100 Lb. 
Brand Pennsylvania High Explosives 
30% L. F. Extra $12.50 100 lb. 
40% L. F. Extra 13.25 125 
Special No. I...... 14.25 150 
Special No. 2.... 13.25 125 to 150 


Cost of 
Herc blasting \ 
Powder Per Cent Saving 
Necessary to by Replacing 
Replace 100 Lb. High Explosive 
of High b 
Explosives 


Cost of 100 Lb. 
Hercoblasting 
Powder in 
800 Keg Lots, 


Wa 
Pennsylvania Heiccblasting 


$6.80 $6.80 45.6% 
6.80 8.50 35.8 
6.80 10.20 


28.4 
6.80 8.50 to 10.20 28.4 to 35.8 


Table Il—Typical Results with Hercoblasting 


Explosives 


Actual 
Saving in 
Per Cent of 


Ordinarily Explosives 
Type of Work Used Method of Replacement Jost 
An anthracite stripping operation Black powde1in Regular Hercoblasting..............-++++ 21 
sprung holes. : ee 
An anthracite stripping operation Special No. |... Some high explosivesin bottom ofhole. 14 


lb. black powder displacing one lb. Special 
as 82. 20 


An anthracite stripping operation Special No. 1... Some high explosives in bottom of hole and 


less than 14 lb. black powder disp.acing 


tee Td ORO) BNO. Bie sos 5g iciccrcieaas.s 29:9 
An anthracite stripping operation Special] No. I... Special No. | in bottom and 1} Ib. black 
—— ee one lb. Special No. | 
DE PRRNIEEOES coos cee niackesrin ase 19 
An anthracite stripping operation Specias No. 1... Speciat No. | in bottom and less than 1} lb. 
black powder displacing one lb. Special 
No. | for sameliliet bo ig saab le vale ete 31 
A Missouri cement quarry...... Special No. I... 1} lb. black powder displacing one lb. 
RORNAGE TH. Wis 6s. ciersraancin eicpacnialeierd esos.ei 23.8 
A Texas cement quarry........ Various grades Black powder loaded pound for pound 
— 30% to against high expiosives..............+- 31 
Blass cea 
A Pennsylvania cement quarry.. 30% and 50% Some 50% extra in bottom and remainder 
GUNNB e555 60m black powder loaded pound for pound 
Seat 307s CEM Le Bao 54s a caw eo se 42 
A Wisconsin time and cement 40% Geiatin.... 125 lb. black powder displacing 100 Ib. 40% 
Moose denis cian wenes WEI 56 os oe et eas ee re 30 
A Tennessee cement quarry..... 40% Nitrostarch Black powder .oaded pos for pound 
against 40% nitrostarch powder......... 35 
A Tennessee iimestone quarry... 40% and 60% On account of holes being wet on bottom 
Nitrostarch.. 150 to 200 lb. high explosives were in 
bottom of hole—but for the remainder 
black powder was used pound for pound 
against nitrostarch powder....... ee 39 
An Ohio limestone quarry...... Special No. |... Less than 1} lb. black powder displacing one 
SD MOORE INOS Bie a os a wisn oes cee sive saie 33 
A Michigan limestone quarry.... Special No. I... Less than 14 lb. black powder used in place 
of one Ib. Special No. 1.........2..+.20- 33 
A Pennsylvania flux limestone 40% Extra L. F. 1} lb. black powder displacing one lb. 40% 
COMIN sos tcc cian cae owes s On A ere re rere 33 
A Michigan limestone quarry... 40% Extra..... 14 lb. black powder displacing one Ib. 40% $3 
DUNG bso cake ee eee beeen she's 
A Tennessee stone quarry...... 40% Nitrostarch 50 lb. nitrostarch in bottom and for re- 
» mainder one pound black powder dis- 
placing one Ib. nitrostarch explosive..... 41 


greater than their spacing. On such 
work the type of explosives used has 
very little effect on the degree of fine- 
ness to which the major portion of the 
rock is broken. In open-pit operations 
it is only necessary to use an explosive 
strong enough to throw down the ma- 
terial, and to have the explosive prop- 
erly distributed. The distribution is 
probably the most important factor in 
breaking the rock to the required size. 
An explosive of greater strength or 
velocity than is actually needed to break 
down the material will not appreciably 
increase the amount of rock of a con- 
venient size, though it will pulverize 
more of it adjacent to the charge. Ex- 
perience has shown that in many cases 
Herco blasting powder shot with Cor- 
deau-Bickford is strong enough and 
quick enough to break the rock, and 
where this is so, the ideal method is 
closely approached in Hercoblasting. In 
all the blasts of which we have record 
the rock has been exceptionally well 
broken, and in limestone the advantage 
over high explosives is increased be- 
cause here the fines are often a waste 
product. 

“A word of caution is necessary, be- 
cause of the inflammability of black 
powder. Due consideration should be 


given to this, and all necessary pre- 
cautions should be taken wherever there 
is danger from flying sparks or flame 
from steam shovels, locomotives, and 
other sources. 





“We have every reason to feel grati- 
fied at the success attained by Herco- 
blasting. Practically every trial has 
created an enthusiastic partisan for it. 
We are anxious to maintain this record, 
and we know that we can do so unless 
the method is employed unadvisedly 
under conditions for which it is not 
adapted. To guard against this, we 
advise any of you who are considering 
Hercoblasting to study the matter care- 
fully before going ahead. If the com- 
pany which I represent can be of any 
assistance to you in determining 
whether or not Hercoblasting is suit- 
abla to the conditions you have to 
meet, we are at your service. If it is, 
you may be sure that it will give you 
equal breakage at lower cost.” 





Trade Catalogs 


Mine Locomotives. Mancha Storage 
Battery Locomotive Co., St. Louis Mo., 
describes its new “Little Trammer” 
locomotive in a 10-page catalog just 
issued. This storage-battery locomotive 
is small enough to be moved from level 
to level and has already been described 
in detail in the Mining Journal-Press. 


Lubrication. “Power Plant Lubrica- 
tion” is the title of a 60-page book 
recently issued by the Water Oil Sales 
Corporation, 11 Broadway, New York. 
It is to be distributed through the engi- 
neering field to those interested in 
lubricating power plant machinery. 


Vol. 117, No. 15 


Manufacturer Increases Number 
of Service and Repair Shops 


A recent review of the supply and re- 
pair parts required in connection with 
the great variety of apparatus manu- 
factured by the General Electric Co, 
has led to the establishment of a wider 
and more adequate group of service and 
repair shops in the United States, the 
company announces. In addition to 
the shops maintained at all General 
Electric factories, thoroughly equipped 
shops have been installed and are in 
operation. at Atlanta, Chicago, Los An- 
geles, New York, Kansas City, Min- 
neapolis, Oakland, Philadelphia, St. 
Louis, and Seattle. The personnel and 
facilities of these shops prepare them 
for any form of service work on ma- 
chines up to 500 hp. In some of the 
larger shops apparatus of any size can 
be given service. These shops are also 
prepared to furnish competent men on 
short notice, it is stated, in the case of 
accidents or for emergency work. 


Light Pneumatic Drill Made 
in New Size 


A light-weight non-reversible pneu- 
matic drill of new size has been brought 
out by the Ingersoll-Rand Co., 11 
Broadway, New York. It is known as 
Size D and drills holes up to % in. in 
diameter, and reams them up to Ys in. 
in diameter. The drill may be fitted 
with either breast plate, feed screw, or 
grip handle. The construction is sim- 
ilar to that of the No. 6 and 600 drills 
brought out about two years ago. 

Features of construction are: light- 
weight aluminum case, with steel bush- 
ings cast in all the bearing holes and 
the throttle hole; cast-iron cylinders 
which are renewable and interchange- 
able, and special three-cylinder motor. 
The motor has the rotating parts all 
accurately balanced, eliminating vibra- 
tion and reducing wear and tear on the 
machine. The drill is economical in air 
consumption and cost of maintenance, 
is high powered, and every part is 
easily inspected. 





This 14-lb. machine will drill holes up 
to ~s-in. diameter 
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THE MARKET REPORT 








3 Daily Prices of Metals 

















Be ge | Tin Lead | Zino 
APY ~“Tlestrolytio | 99 Per Cent Straits N. Y. St. L. St. L. 
3 13.25@13.375 | 52.50 52.00@54.00 8.60 8.50 6.30 

4 13.35 52.00 52.50 8.60 8.30 6.35 
5 13.35 52.00 52.50 8.60 8.25 6.325 
7 13.30 52.125 52.625 8.60 8.20 | 6.30 
8 |} 13.125@13.25 50.75 54.25 8.60 8.10@8.20 6.20@6.25 
9 13.125 49.875 50.375 8.45 8.10@8.20 6.20 
Av.| 13.271 51.542 52.042 8.575 | 8.258 | 6.283 
*These prices correspond to the following quotations for copper delivered: April 3d, 


13.50@13.625c.; 4th and 5th, 13.60c.; 7th, 13.55c.; 8th, 13.375¢@13.50c.; 9th, 13.375c. 
The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 


is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 


the refinery to the buyer’s destination. 
Quotations for copper are for ordinary f 


orms of wire bars, ingot bars and cakes. 


For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. ) 
Quotations for zinc are for ordinary Pri 


Cathodes are sold at a discount of 0.125c. per Ib. 


me Western brands. Quotations for lead 


reflect prices obtained for common lead, and do not include grades on which a premium 


is asked. 


The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Bureau of 
Mines and the Bureau of Foreign and Domestic Commerce. 





















































London 
‘ th Tin Lead Zine 
Standard Electro- —— on 
Spot | 3M lytic Spot 3M_~—s|_:s« Spot 3M Spot | 3M 
-—_—_ — Be) ee | aS a ——. ———S | FJ 
3 653 | 664 71 | 2653 | 2643 | 348 | 334 | 332 | 34 
4 654 664 713 266 265 | 343 333 33% | -34 
7 644 652 704 2664 2652 332 323 33% 344 
8 64 644 701 | 2594 2583 | 33% 328 333 333 
9 644 644 704 2544 2543 332 | 31; 322 32% 
The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. : i ne 
Silver, Gold, and Sterling Exchange 
Silver oo - . Silver i 
Sees Be Gold Ave. Sterling este aie Gold 
Av") Exchange | New York | London | London || “""'| Fashange | “New 1 London | London 
3 4.30 634 | 3248 |95s 10d || 7 4.34 635 3243 95s 1d 
4 4.30} 631 32% | 95s 10d 8 4.323 632 3238 95s 3d 
5 4.323 63% | i rer 9 4.334 644 3345 95s Od 


New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. 
of sterling silver, 925 fine. 


forenoon. Cables command one-quarter of a 


London silver quotations are in pence per troy ounce 
Sterling quotations represent the demand market in the 


cent premium. 








Metal Markets 
New York, April 9, 1924 


The non-ferrous metal market has 
been quiet all week, with most of the 
buyers ordering only for immediate 
needs. The price movement has been 
downward for most metals, though 
silver and quicksilver are exceptions. 
Great interest is being shown in the 
Dawes report on reparations, for Eu- 
ropean conditions have been a govern- 


ing factor in the metal market for some 
time, 


Copper 


The week beginning Thursday opened 
with conditions substantially unchanged 


from those reported last week, small 
amounts of copper being offered at 
134c. delivered, though most producers 
asked at least 138c. In the next few 
days, or until Monday afternoon, most 
of the business was done at the higher 
price, though some sales each day were 
made at 134c. Monday’s drop of £1 in 
London, with a further decline on Tues- 
day, scared off buyers, however, so that 
13%c. was about the best price that 
could be obtained, and offers at that 
level are in the market today. 

The weakness yesterday is hard to 
understand in view of the extremely 
favorable statistics for March. The 
figures became known to the trade on 
Tuesday, and, as they were most en- 


couraging, received early and wide pub- 
licity today through the usual news 
sources, despite their supposed confi- 
dential character. Refinery production 
of new copper is reported at 105,000 
tons, or, including scrap, 109,000 tons, 
compared with 102,000 tons in February 


and 115,000 tons in January. Thus, pro- 


duction does not seem to have been cut 
much for the month. But shipments 
reached startling proportions, exceed- 
ing all past records. They amounted to 
80,000 tons for domestic consumption 
and 55,000 tons for export. Stocks thus 
decreased by 30,000 tons, bringing them 
to 115,000 tons, or the lowest since last 
summer. 

The New York copper market is not 
governed by statistics but by the world 
market. Declines in London, probably 
caused by competition between agents 
of American producers, brought offer- 
ings of copper yesterday as low as 
13.65c., c.if., and today even this price 
is reported to have been shaded. There 
seems to be a large potential demand 
in Germany, but the prices offered are 
not attractive. Acceptance of the 
Dawes plan would be the most en- 
couraging factor in the copper market 
in many months. 

Correction—London electrolytic cop- 
per for March 26 should have been £704 
instead of £714, and the average for 
March should have been £72.089 instead 
of £72.137 


Lead 


The official contract price of the 
American Smelting & Refining Co. was 
reduced from 9 to 8.75c. New York on 
Thursday, April 3. Today, April 9, a 
further reduction was made to 8.50c. 

The reduction in price by the leading 
interest was the first official recogni- 
tion that the lead market had passed the 
peak, though the weakness in the mar- 
ket has been reported in these columns 
for two or three weeks. It is interest- 
ing to observe that the reduction by the 
A. S. & R. Co. this year was only one 
day later than when the peak was 
passed last year; the E. & M. J-P. price 
on March 31, 1923, was 8.25c., the high 
point for the year, and on April 2 it 
was 8.20@8.25c. The end of March 
seems to see a culmination of the 
spring demand. 

Consumers continue largely as in- 
terested observers of the _ reaction, 
though buying has been somewhat bet- 
ter than last week. Little interest is 
shown in lead for forward delivery, 
buyers only ordering the metal for 
near-by requirements. Today, lead 
could be obtained for immediate ship- 
ment for about 8%c., New York, the 
quotation being about 83c. for May, and 
84c. for June. The larger proportion of 
the metal sold, however, is going out 
on contract at the official price of the 
leading interest. Lead was sold as low 
as 8.10c. in St. Louis yesterday, but 
some sellers are out of the market. 
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Zinc 

The zinc market has had another 
inactive week. On Thursday, the cheap 
sellers of the previous day had with- 
drawn from the market and the price 
took rather a sudden upbound to the 
level quoted by most producers, where 
a limited tonnage was sold. Since then, 
with the weakness abroad, a gradual de- 
cline has again taken place, so that 
today it would be difficult to realize 
more than 6.15c. on a forced sale. High- 
grade still from 8@8¥c. delivered. 

Tin 

The tin market has been neglected by 
consumers during most of the weex, 
though today a few orders were placed. 
On some days spot tin has been non- 
existent and the prices which we quote 
represent the market for deliveries 
within a week rather than spot. The 
course of the London market is prob- 
lematical, it being a merry speculative 
scramble between two important metal 
dealers. 

Domestic arrivals of tin totaled 1,720 
long tons to March 8, according to the 
New York Metal Exchange. 


Foreign Exchange 


Closing cable quotations on Tuesday, 
April 8, were: francs, $5.95c.; lire, 
4.4475c.; and Canadian dollars, 1% per 
cent discount. 


Silver 


Within the last week the London 
quotation dropped to a new low for the 
year of 32tid., and the New York mar- 
ket declined to the lowest rates since 
Jan. 31. These lower prices brought 
out renewed buying from India, with a 
consequent improvement in rates. 

Mexican Dollars—April 3d, 484; 4th, 
4834; 5th, 48%; 7th, 484; 8th, 488; 9th, 
48%. 


Other Metals 


Quotations cover large wholesale lots unless 
otherwise specified. 

Aluminum—99 per cent grade, 28@ 
29c. per lb.; 98 per cent, 27@28c. Lon- 
don, £115 per long ton. 

Antimony—Per lb. 

Chinese and Japanese brands, 10ic. 

W. C. C. brand, 124c. 

Cookson’s “C” grade, 134@14c. 

Chinese needle, lump, nominal, 84@9c. 

Bismuth—$2.35@$2.45 per lb. Lon- 
don, 10s. 

Cadmium—70@75c. per lb. London, 
2s. 6d. 

Cobalt—$2.50@$3 per lb. for spot. 

Iridium—$275@$300 per oz. 

Nickel—27c. per lb. for 99 per cent 
virgin metal. London, £130 long ton. 

Osmiridium—Crude, $58.50 per oz. 

Palladium—$83 per oz. Crude, $60 
per oz. 

Platinum: 

Refined, April 3, 4, 5, $118 per oz.; 
7, 8, and 9, $115. 

Crude, $108@$110 per oz. 

Little interest from consumers. 

Quicksilver—$70@$72 per 75-lb. flask. 
San Francisco wires $69.00. London 
£133. 

The prices of Magnesium, Molyb- 
denum, Monel Metal, Osmium, Radium, 
Rhodium, Selenium, Tellurium, Thal- 


Engineering and Mining Journal-Press 


lium, and Tungsten are unchanged from 
prices given April 5. 


Metallic Ores 


Chrome—$19.50@$24, depending upon 
grade and source. Nominal. 

Iron Ore—Lake Superior ores, per 
long ton, Lower Lake ports: 

Old Range, bessemer, 55 per cent 
iron, $5.65. 

Mesabi, bessemer, 55 per cent iron, 
$5.40. 

Old Range, non-bessemer, 514 per 
cent iron, $4.90. 

Mesabi, non-bessemer, 51% per cent 
iron, $4.75. 

Lake Superior iron ore prices were 
developed in Cleveland, April 4, at 80c. 
reduction from the 1923 schedule. Pig 
iron has declined about $8 a ton since 
last season’s prices were developed, 
March 24, 1923, so that the ore reduc- 
tion is a result of a previous decline in 
pig iron rather than a forerunner of 
further declines. 


Manganese—44@46c. per long ton 
unit, seaport, plus duty. 
Molybdenum—80c. per lb. of MoS, for 
85 per cent concentrates. Nominal. 
Tungsten Ore—Per unit, N. Y. 
High-grade wolframite, $9@$9.25. 
High-grade scheelite, $10. 
Ordinary grades, $8.60@$8.75. 
Magnetite, Tantalum, and Vanadium 
are unchanged from April 5 quotations. 


Zinc and Lead Ore Markets 


Joplin, Mo., April 5—Zinc blende, per 
ton, high, $43.20; basis 60 per cent 
zinc, premium, $42; Prime Western, 
$40; fines and slimes, $39@$37; average 
settling price, all blende, $40.90; cala- 
mine, basis 40 per cent zinc, $22. 

Lead, high, $126.20; basis 80 per cent 
lead, $105; average settling price all 
lead ore, $120.49 per ton. Buyers are 
yet loading ore purchased on $120 basis, 
and very little lead has changed hands 
on the lower offerings. 

Shipments for the week: Blende, 13,- 
232; calamine, 43; lead, 966 tons. Value, 
all ores the week, $658,720. 

Offerings for Prime Western blende 
on $40 basis began early in the week, 
though the close of the previous week 
had a downward tendency, and 17,800 
tons of all grades of ore were pur- 
chased, the largest purchase since the 
end of February. The reserve stock of 
ore is around 32,000 tons, with fully 
two-thirds of it sold. 

Platteville, Wis., April 5.—Blende, 
basis 60 per cent zinc, $42 per ton. 
Lead, basis 80 per cent lead, $108 per 
ton. Shipments for the week: Blende, 
245 tons; lead, none. Shipments for the 
year: Blende, 6,358; lead, 232 tons. 
Shipments for the week to separating 
plants, 517 tons blende. 


Non-Metallic Minerals 

Asbestos: 

Crude No. 1—$300@$400. 

Crude No. 2—$175@$225. 

Spinning fibers—$90@$150. 

Magnesia and compressed sheet fibers 
—$60@$90. 

Shingle stock—$50@$70. 

Paper stock—$32.50@$40. 

Cement stock—$20@$25. 

Floats—$7@$9. 

All per short ton, f.o.b. mines, 
Quebec, tax and bags included. 





Bauxite—American, f.o.b. shipping 
point per gross ton: 
Crushed and dried, $5.50@$8.75. 
Pulverized and dried, $12@$14. 
Calcined, crushed, $20. 
Foreign, per metric ton c.i.f.: 
French, 5 per cent SiO., $5@$6.50. 
Dalmatian, low SiO:, $6.50@$7.50. 
Other grades, $6. 
Feldspar—per long ton. 
In North Carolina 
No. 1 crude, $6.50@$7.50. 
No. 2 crude, $4.50@$5. 
In Tennessee per net ton 
No. 1 ground, $15.32@$21. 
Inferior grades, $11@$16. 


Wide range is caused by difference in 
quality of material and wide difference 
in manufacture or fineness of grinding. 
Weather conditions have been bad and 
made for a shortage of crude material. 

Barytes, Beryl, Borax, Chalk, China 
Clay, Diatomaceous Earth, Emery, 
Fluorspar, Fuller’s Earth, Garnet, 
Gilsonite, Graphite, Gypsum, IImenite, 
Limestone, Magnesite, Manjak, Mica, 
Monazite, Ocher, Phosphate, Pumice, 
Pyrites, Rutile, Silica, Sulphur, Tale, 
Tripoli and Zircon are unchanged from 
April 5 prices. 


Mineral Products 


Arsenious Oxide (white arsenic)— 
lle. per lb. 


Copper Sulphate—4.90@5c. per lb. 
Demand recently improved. 


Potassium Sulphate, Sodium Sulphate, 
Sodium Nitrate and Zine Oxide are un- 
changed from the April 5 prices. 


Ferro-Alloys 


Ferrochrome, Ferromanganese, Ferro- 
molybdenum, Ferrosilicon, Ferrotitan- 
ium, Ferrotungsten, Ferro-uranium and 
Ferrovanadium are unchanged from the 
prices given in the April 5 issue. 


Metal Products 


Copper—Sheets, 21%c. base; wire, 
15Zc. 

Lead Sheets — Cut, 12.50c.; full, 
llc. per lb. 

Nickel Silver—18 per cent Grade A 
sheets, 27ic. 

Yellow Metal—Dimension _ sheets, 
18%c.; rods, 15%c. 

Zinc Sheets—Base price, $9.75 per 
100 Ib., f.o.b. plant. 


Refractories 


Bauxite Brick, Chrome Brick, Fire- 
brick, Magnesite Brick, Magnesite Ce- 
ment, Silica Brick and Zirkite are un- 
changed from the April 5 prices. 


The Iron Trade 
Pittsburgh, April 8, 1924 


Bars, shapes, and plates have sub- 
sided $2 a ton. The general level on the 
three products is 2.30c., with 2.40c. still 
held on certain classes of business. 


Pig Iron—Market continues stagnant, 
and prices therefore are _ largely 
nominal. Foundry is off 50c. We quote: 
Bessemer, $23; basic, $22; foundry 
$22.50 to $23, f.o.b. Valley furnaces, 
with $1.76 freight to Pittsburgh. 

Connellsville Coke—Market is inac- 
tive and has lost further in tone. Spot 
— $3.75@$4; spot foundry, $5@ 

5.50. 
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Company Reports 








Bingham Mines Co. 
Silver, Lead; Tintic, Utah 


A report of the operations of the Bingham Mines Co. for 
1923 states that mining operations for the year showed 
earnings of $281,511.41. Dividends received from Eagle & 
Blue Bell Mining Co. amounted to $86,556.20 and interest 
received was $4,721.49, making the total gain and income 
$372,789.10, an increase of $133,190.17 over the previous 
year and an increase of $208,463.84 over 1921. There was 
also $83,337.04, not included in the above earnings, which 
was spent in prospecting and development of the mines. 

No dividends were declared during 1923, as it was con- 
sidered more to the advantage of the company to reduce 
still further the outstanding stock, and this has been done 
by the purchase of 13,734 shares. There are now outstand- 
ing 71,297 shares. 

Production was as follows: 


Net Smelter 











Mine Cars Dry Tons Returns 
Victoria........ Sie a aere Sena aie Ds aceten 426 25,152.615 $535,313.62 
jo NOR ee ee ee 445 23,563.55] 262,549.07 
Pe SIO o's ceicaiss'd.rcnadaceese 368 19,492.446 252,184.77 
RE CRB asa ocr toe meccews 56 3,099.343 26,305.98 
Yosemite......... SG Falke opehata cia aver ate teReils 1 29.675 301.26 

cc re se astesa ohare 1,296 71,337.630 $1,076,654.70 

Gold Silver Lead Copper 

Ounces Ounces Pounds Pounds 
II Bi cies oh re he heats 1,451.6 552,992 5,449,195 28,727 
Dalton & Lark.... 112,377 1,657,796 394,411 
Eagle & Blue Bell.............. 270,769 2,017,965 41,325 
PINE TONES is 06sec ca ews EEE estan 29,044 
WON: Soivigvcnaccetaniouss ex erika a adeaa 
Balance Sheet, Dec. 31, 1923 

Assets 
Bs CURRIE BG I oak 5 isch iene ck ose Reece Ramen aes $1,313,067.27 
Coneerattion Arid SGUIRIREAES 5 0 o6o.656:5 65:00. odie «oo wsrmams cece ays 49,807.71 
MEM UM saccnw nah tA Gea o ewe eee oacin dee $996,079.55 
Less “return of capital’’ dividends........ 486,848.50 509,231.05 
Bingham Mines Co. stock (purchase of 78,703 

Ws het, eae ace dears Maaioma esa ons 972,293.90 
Prepaid insurance and other expenses.................-.000-- 422.18 
RONAN AE NIN on oc aoa paula aia ek ee rccusoeeei wns 11,012.85 
Accounts receivable (subsidiary companies)................... 86,026.22 
Accounts receivable (miscellaneous).................-2000000- 7,115.66 
Notes receivable (subsidiary companies)...................... 156,120.30 
Na Se aera eee CHE aA aoa se hdaastacn 190,235.72 


$3,295, 332.86 
Liabilities 


Capital stock (150,000 shares, par $10).......... $1,500,000.00 


Accounts payable (including federal taxes).................... 36,344.45 
SECU S tit COUMNRNOHD, 365 =. o's co vc ove ckcda daveaude cede 125,855.81 
MNES Ti CMMNORNEI is. ce ciara ws eS OU RAS Ene me Doan 843,283.50 
MUNIN eed cen aad ite laos osu eins 789,849.10 


$3,295, 332.86 
Operating Statement 


Gross income 


RPMIRNONIEN§ 085 52 oc Fs 23 n'y tg wer ers $927,388.86 


bE earn AL rena 62,132.82 
ROM Net a eh cic n 3,607.65 $993,129 33 
Expenses 
Smelting, freight, sampling, and assaying...... $306,524.43 
WO COUMUONN ooo cx Sc cid ckesscus ats 218,332.73 
anagement and taxes, etc...............6. 54,572.54 
nsurance and miscellaneous taxes, etc........ 48,851.18 


628,280.88 


Net earnings and revenues..............0..0eeceeeececeecs $364,848.45 


Prospecting and development of mines...................-. 83,337.04 
PP Ns Bc si eciesiwrin nents $281,511.41 
Profit-and-Loss Account 
Credits 
Net operating gain (see operating statement).. $281,511.41 
sic axciacee cree eases Rah 4,721.49 
MUU hPa dere cones hadi, Slab al eee, $286,232.90 
Debits 
Construction and equipment depreciation..... $8,072.64 
NE cia fasgel asia tsvecktente isn asak 115,123.14 
ee 
Balance ee CRE NI 8 5 oes 3555 oF Rowe end hea wae eaees $163,037.12 
WACOM Gueplih, Dl66. 34; 1928s cc. cons icc vcaccnsenccecceciccs 626,811.98 
Earned surplus, Dec. 31, 1923...........000cecc0ceeeeees $789,849.10 
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United States Steel Corporation 


_A report of the operations of the U. S. Steel Corpora- 
— for 1923 shows a net income of $128,176,519.76, as 
ollows: 


Comparative Income Account 
For the Fiscal Years Ended Dec. 31, 1923 and 1922 


, 1923 1922 
Earnings 
WR ONE cas 55 nc va eevasendee $36,874,674.77 $21,303,631.59 
RUNOONNN QUINONES Seid. i case ceeds cone 49,940,029. 97 29,330,255.01 
a errr ee 49,112,517.68 29, 596,455.29 
ROUGE GUO oiiisidc dsc weaicces 52,026,445. 43 29,558,574. 43 
Total for year....... aaa ae tae at (a) $187,953,667.85 (a) $109,788,916. 32 
Less, interest on outstanding bonds and 
mortgages of the subsidiary companies 8,306,993. 48 8,259,605. 93 
‘ Balance of earnings.............. $179,646,674. 37 $101,529,310.39 
4ess: 


Depreciation replacement reserves 
and sinking funds on bonds of sub- 
sidiary companies............... 

Sinking funds on U. S. Steel Corpora- 
CII ooo sc eens Gonsaenas 


41,745,434. 23 
9,724,720. 38 


$128,176,519.76 


33,382,624.09 
9,305,884.70 
Net income in the year........ $58,840,801. 60 
Deduct 
Interest on U. S. Steel Corporation 
bonds outstanding............... 
Premium on bonds redeemed and ac- 
quired for sinking fund, viz.: 


18,764,567. 62 19,232,304. 87 


On subsidiary companies’ bonds... 165,611. 86 150,205.98 
On U. 8S. Steel Corporation bonds. 774,464. 84 724,873.04 
NN osc ec weer waitin’ $108,471,875.44 $38,733,417.71 

Add net balance of sundry receipts and 
Gs is ii/h 6 decd wetasenxeanans 235,188. 82 920,037.52 





$39,653,455. 23 





$108,707,064. 26 
Dividends on U. S. Steel Corporation 
stocks, viz.: 
Preferred, 7 per cent.............-- 
( 1923, regular 5 per cent, ) 
Common }{_ extra } per cent $ 
| 1922, regular 5 percent | 


25,219,677. 00 
29,227,393.75 


25,219,677. 00 
25,415,125.00 


$54,259,993. 51 (b) $10,981,346.77 
40,000,000.00 . 





Surplus net income........... alata 
Less sums appropriated account of im- 
provements..... . Paediatr a aaa a ee 





Balance carried forward to Un- 


divided Surplus... ............:. $14,259,993.51 (6) $10,981.346.77 


(a) Balance of Earnings after making ailowances for estimated amount of 
Federal income taxes. - 
(b) Deficit provided from Undivided Surplus. 


Undivided Surplus Account 
Since April 1, 1901 


Surplus or working capital provided in organizat,on 
Balance of surplus accumulated by all com- 
panies from April I, 1901, to Dec. 31, 1922, 
exclusive of subsidiary companies’ inter- 
company profits in inventories, per annual 
PORE TOD FORAGE 8 ook sc ccee nse ccacs $474,139,414 86 
Less adjustment of previous years’ allowances 
for depreciation and of miscellaneous ac- 


$25,000,000 00 


counts not applicable to 1923 operations.. 648,188.50 
$473,491,226. 36 
Add, balance of surplus net income in the 
year 1923, as above...... ‘ 14,259,993 51 
~ 487,751,219. 87 


Total undivided surplus, Dec. 31, 1923, exclusive of profits 
earned by subsidiary companies on inter-company sales of 
products on hand in inventories at that date (see note below) $512,751,219. 87 


Production 
1923 1922 
Products Tons Tons 
Ores mined ; ; 
In the Lake Superior region (iron ore) 
Missabe and Vermilion ranges............ 24,658,317 16,549,588 
Gogebic, Menominee and Marquette ranges. 3,005,181 2,477,672 
In the Southern region—Alabama (iron ore).. 3,239,376 2,545,242 
In Brazil, S. A. (manganese ore)...........- 112,241 205,677 
Total.. 31,015,109 21,778,179 
Li tone quarried..... 6,571,486 5,633,186 
a mea . . Pe ter dee aa’ : 16,527,830 11,885,179 
Spiegel, ferromanganese and ferrosilicon. 201,396 141,984 
Total.. 16,729,226 12,027,163 
Zinc — 64,205 59,818 
ie BEls. Bbls. 
Universal portland cement.... 14,440,060 13,168,000 





Lake Superior Iron Ore Properties—Substantial progress 
was made during the year in constructing new ore-crush- 
ing and screening plants in each of the Virginia and Hibbing 
districts, Minnesota; also large outlays were made for open- 
ing new shafts and extending facilities at various mines, 
including additional equipment. 

There was purchased by the Lafayette Fluorspar Co., a 
subsidiary company, a fluorspar property in Crittenden 
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County, Ky. This property has an area of 518 acres, 
containing a large deposit of spar, which will be supplied 
for use of the subsidiary companies in manufacture of 
open-hearth steel. The property is being rapidly developed, 
shipments of spar having been made in the early fall of 
1923. 

Tennessee Coal, Iron & Railroad Co. and Subsidiaries— 
At Ensley Works there was completed the construction of 
a new boiler plant with coal pulverizing equipment, and at 
Fairfield Works the construction of a new 11-in. merchant 
bar mill, a new steel foundry and wooden car fabricating 
and repair shop. There was begun by this company dur- 
ing the year the construction of a high line railroad. from 
Red Mountain across the valley to a connection with its 
present industrial railroad tracks near Fairfield. This 
line will permit the company to transport on its own 
tracks from its ore mines on Red Mountain the large sup- 
ply of iron ore required at its blast furnaces. At various 
ore mines of the company there were installed during the 
year seventy mechanical ore loaders. 





Shattuck Arizona Copper Co. 
Lead, Copper; Bisbee, Ariz. 


A report of the operations of the Shattuck Arizona Cop- 
per Co. for 1923 states that all production ceased on Dec. 1, 
1920. On Feb. 9, 1923, resumption of operations began. 

As arrangements had been made with the El Paso smelter 
to smelt the lead ores, they were sorted in the stopes and 
shipments made direct to the smelter instead of to the 
mill for concentration as heretofore. 

Though during 1923 the equipment was worked at less 
than capacity, and more was paid for labor, supplies, and 
taxes than in the year 1913, and there was also a shortage 
of efficient miners, nevertheless, by practicing the utmost 
economy in reduced overhead, close sorting of ores, and the 
reclaiming of supplies, the company was able to obtain a 
cost of 6.92c. per lb., compared with 7.22c. for the year 
1913. Both the lead and copper costs cover all operating 
expenses, and the lead cost was also lower than that of prior 
years. 

None of the copper produced in 1923 was sold, but was 


carried at net operating cost plus depletion and deprecia- 
tion. 


Recovery of Metals 





Total Per Dry Ton 
Pounds of ~- Ds asic ba gan pots Ls ‘ 3,223,209 128,472 
Ounces of gold, from copper ores............... 1,349 "054 
Ounces of silver, from copper ores.............. 157,124 6,263 
DOIN NEN ibe aig a or one Ok dwn Sha sw 1,590,682 105,524 
Ounces of gold, from lead ores................. 1,023 -068 
Ounces of silver, from lead ores................ 164,354 10,903 
Costs per Pound 
. Copper Lead 
Gross I NORE. oie oce Ooc6sy alee ee tees 11.477c. 13.893c 
MOURA OPOGII 5g socio sis coc ccccesaderens 4.551 9.283 
Net operating cost.................2cc0000. 6.9260, 4.610c,_ 
Marketing 
‘ataii Pounds 
nsold copper on hand Jan. 1, 1923...... RSet Oke Seiwdsetae kes 
SUNN 6 oss. ods cns erie acute ane ccke 3°323'209 
POs aces eatalaeesisas evs Sosa Pees Gibie pedtin MOG ree 5,678,686 
Copper sales delivered in 1923..............00...c0cce cc ceeeee. 2,455,477 
Unsold copper on hand Dee. 31, 1923...............0.-00-0 0000. 3,223,209 } 
Average price received per pound copper........................ 16.129c, 
Average price received per pound lead.......................... 7.246c. 
Income Account 
Gross value of production..................... $845,635.49 
MN sie Osos x ida mente eee 38,265.87 
Miscellaneous income......................... 1,340.94 
RRND MDONIB SS psa nedies es oe sc 5 kes ibcedeetiateas $885,242.30 
Mining, development, refining and marketing... . $601,495.16 , 
Deferred development charges.............. i 119,887.00 
General administrative expenses and taxes...... 24,165.33 745,547.49 
see poids ag Ee RE TO eC OTT ee eee ~~ $139,694.81 
ORIN Sonics oie cin hoe prdigixicenboencamneeenaen $139,905.22 as 
NNRMRRNN Sco ie lo ie Le i Mean 2,053.68 141,958.90 
Net loss, carried to surplus account................... ees $2,264.09 


Surplus Account 


I EI 9 et ec ote ec See amet een ao nes $209,204.67 
PROG TOSS TOP PORE WIEIS 59.65 cc vet le sc iv wesc caunn ne seen as 2,264.09 

dS 

Balance, Dec. 31, 1923, carried to balance sheet............... $206,940.58 


Balance Sheet, Dec. 31, 1923 





Assets 
Mining ote SE ee Daa ase Reamer e areata $8,349,015.62 
Lens GODICtION FOSEFVE. 2... cies et sscocescse 2,673,554.19 $5,675,461.43 
Buildings, plant and equipment................ $586,317.74 
Less depreciation reserve............2.e00-8: 381,649.25 204,668.49 
$5,880, 129.92 
Deferred charges for development...............e0+eeceeceees 119,886.99 
SN NIE is oc boat Ser ney wos wa oats wees $449,159.74 
U. S. Government securities ...............0.6- 500,000.00 
MORNE III 5g alas 4 co 2G cs we ad es ek oes 8,500.00 
Bills and accounts receivable.................. 98,972.63 
MATL IE coir oid aac gf re tic mgs leclers be 4,704.36 
Unsold copper on hand at cost...............6. 359,686.72 
Ores 0 BANG BE CORE... «6c 5 asc ccs cee c cs Seas 23,405.75 
Materials and supplies, per inventory........... 161,981.57  1,656,410.77 
$7,656.427,68 
Liabilities 
CRN oS Same rs, 25.25 Riek ae ok ewe alk Oe ww ae Kis ee $3,500,000.00 
GOTO MAMNIUIA 565 ocidbiesdic'e ba 44 606.4 On 00 5 AA i Od Coe E 3,839,015.62 
POOOWHIN DAVAIIG 62 2.5 iicsce ria 6d59.5,0 6adadee ook $19,156.59 
Bullion freight and refining, not due............ 27,745.56 
DCMINE CEPENSS; MO’ CUE. o.oo occ sce cc ces ewes 6,446.42 
POE TOE CRON Sa oie 2G oi 0l5:a kos 60 5S a are we wares 15,956.52 69,305.09 
ORRIN EG SOT RCOMIONIB 2 5 Gia)s 9 355. 8.40 08s GA ool de Wie eans cna 2 Ove 41,166.39 
Paras TION QBEURTIOUS «occ 6 iki sos cs oe sne dean ssk cee cceues 206,940.58 


$7,656,427.68 





The Exploration Company, Ltd. 


A report of the operations of the Exploration Company, 
Ltd., for 1923 shows a net realized profit of £19,174 17s. 1d., 
which, added to the balance of £12,338 4s. 6d. brought for- 
ward from the preceding year, makes a total of £31,513 1s. 
7d. to the credit of profit-and-loss account. Out of this the 
directors recommend the payment of a dividend of 5 per 
cent, being sixpence per share, free of income tax, leaving 
a balance of £13,550 6s. 7d. to be carried forward to the 
present year. 

The issued capital of the company has been reduced to 
£359,255 in 718,510 shares of 10s. each, by the purchase of 
a further 2,788 shares from the public trustee. 

The shares and interests of the company stand in the 
balance sheet at £335,824 12s. 4d., being book cost. The 
reserve of £67,110 15s. 9d. per contra, created last year to 
provide for depreciation of investments, is slightly in excess 
of the amount now required for that purpose. 

The recent revolution in Mexico has created dislocation 
in business throughout that republic. It appears to be of 
political rather than popular origin, but is nevertheless 
interfering in serious measure with the conduct of mines 
in which this company is interested. 

The Santa Rosa mine, in which this company owns a 
predominant interest, was further developed with consider- 
able success. The reduction plant was reconstructed and 
put in operation in December last. A few days later an 
attack was made by bandits on the property by night, and 
the master mechanic was killed. It was found advisable to 
suspend all work, but the management now believes it will 
be possible to restart the mill at an early date. 

The Buena Tierra mine during the last year defrayed all 
costs of operation, but no new orebodies have been developed. 

The El Oro mine has been in full and continuous opera- 
tion; but the reduced value of ore now remaining in the 
mine, and the incidence of additional taxation, render it 
impossible to maintain the profits of past years. Fortu- 
nately, the El Oro company has acquired by lease a 72 per 
cent interest in the Noria mine, which promises to become 4 
property of great merit. 

The Tomboy Gold Mines Co. had a very difficult year. 
The cessation of purchases of silver under the Pittman Act 
reduced profits substantially, and the position toward the 
end of the year looked discouraging. The ore in reservé 
is still providing a profit, which the manager hopes to 
maintain for some time to come. ; 

Investments have been made during the year in various 
African gold and diamond companies, and interests taken 1n 
oil and copper shares. 


Ap 


for 


fol 


Dry 
Oun 
Pou 
Ave 


Ope 


Mi 
Tai 


Ca: 


COQOOQQ 


i a ae ae 


April 12, 1924 


Iron Cap Copper Co. 
Copper; Copper Hill, Ariz. 


A report of the operations of the Iron Cap Copper Co. 
for 1923 shows a net loss of $143,523.64. Mine and mill 
were in operation continuously. Production compares as 


follows: 
1921 1922 1923 

Diy tonB Ores sas ccc css cacsinceceins ces 4,424 69,675 83,931 
Ouncessilver recovered...............005. 4,002 72,005 75,982 
Pounds copper recovered..............++4. 385,548 5,829,122 6,134,162 
Average prices obtained 

DUE NINOE Ei awt tthe creukewees $1.015 $0.9952 $0.77826 

CBNIRE DOE FOUN so ai2'635 ooo vin eda cine ecw . 12580 . 13425 . 14446 
Operating cost perdry ton... ...56c.cc2ssce.  cecaes 1.885 1.80 


Balance sheet as of Dec. 31, 1923, follows: 


Assets 
SNM oo o)6 kins s opoacicsntenawees $2,155,367.49 
Pete CINONBE BLO. 6 oi. 52s one tne cie 11,995.00 
Buildings and MACHINGETY ... 006.0602. ccceccsse _ 277,980. 48 $2,445,342.97 
Cash, notes and accounts..............eeee4% $243,313.33 
Bonds and stocks of other corporations......... 124,922.37 
Ore in —— PR EET ET OTRO ae a 
Mining s Err it ret ee eee : , 
ceueend — 470,663.79 
Deferred charges 
NINES i eve nck bea dde sie sawaes $24,722.18 
NE ees, Hose Sec eNseeUe eR ebe Raetaes 2,341.66 
— 27,063.84 
MME ois facia one eso caeksetiamenee Sunduauaenes 196,179. 84 
$3,139,250. 44 
Liabilities 
Capital stock 
142,100 shares common, 4shares preferred.... .........4-. $1,421,040.00 
Bonds 
First mortgage 8percent goldcoupon... .... 0 ........e06- 419,020.00 
BEDROCK OAC «Pete CeNs 23,327.85 
Reserve for taxes and bond interest............ 0 2. cceceeeeee 21,171.31 
NOR SUN EIGN occ oes hears we cceiees , mealdentueld'cs 1,220,316. 80 
WOE OE LO CONICIONON es etd cc ksh atae. KES ebweeleds 34,374.48 


$3, 138,250.44 
Income Account 


Gross receipts from sale of copper. $886,142.32 


Gross receipts from sale of silver............... 59,039.77 
Gross receipts from sale of gold................ 13,239.17 
CIO oo ch. Sones Le teeta aaene 20,373.52 
ETT TET OE CERI TS OC $978,794.78 
Transportation of concentrates, 
smelting, refining, and market- 
ing.... PRE gt ek orgies $244,879.49 
Mining and milling...... 526,820. 87 
——— -- $771,700. 36 
i ee ated wee hiedhotese oy she Sane 27,511.76 
Interest and discount on bonds......... a SR 39,326.41 
Administrative and litigation expense.......... 37,955. 3 
—-———_— 876,493. 83 
Gain before depreciation and depletion.........0 «2... ....-5. $102,300.95 
Depreciation and depletion charges........ 245,824.59 


PRO LOM SOR URE og ck ase awe eeu penwe en, eamedeceew we $143,523.64 


The year proved most disappointing to the company as 
well as to other copper producers. In the spring the 
directors felt that the outlook warranted dividends at a 
conservative rate. By early summer the price of copper was 
declining sharply, and expected profits evaporated. 

The Arizona Commercial Mining Co. carried the Arizona 
suit, in the litigation in which the company is defending 
its title to certain orebodies against attack by that company, 
to the Arizona State Supreme Court on appeal from the 
decision of the Superior Court in favor of the company. 
It appears improbable that the case will come up for argu- 
ment before the first of June, 1924. 


Victoria Copper Mining Co. 
Copper; Victoria, Mich. 


A report of the operations of the Victoria Copper Mining 
Co. for the year ended Dec. 31, 1923, states that no mining 
or exploration work has been done during the year, but it 
was decided to keep the mine pumped free of water while 
awaiting the development of more favorable mining con- 
ditions, but as there has been no improvement or prospect 
= improvement, a change of policy will no doubt be neces- 
ary. 

All the property and plant of the company has been care- 
fully looked after and is in good condition. A great deal 
of time and attention has been given and considerable 
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money spent in trying to bring about the full development 
of the water power which is believed to be a very valuable 


asset to the company and that when developed will be a 
source of revenue. 


Current Assets and Liabilities, Dec. 31, 1923 


Assets 
Cash at Boston 


Bien A ENS ad i ba, A vice tas silences Cad dard ae. OURS 984.82 

Copper on hand, 1920 and 1921 production.......... .......... sess. 80 

CNBR tee sa RL ee aul (scape 164.57 

Supplies and stock in store at mine..................  .......... 23,996.75 

PUCMENE INGLE GUUAEN «cc seccdcereicascceeceeas  oaeweueen 24,000.00 
$100,781.94 

Liabi ities 

DO NNN ePitarcnt cars sade eee ies $15,000.00 

POO ONO ai os hoc oss dine hak d cela cituwedens 20,600. 27 35,600.27 

TIMTAGAG ON MMR alo ci i ocd hk a tre aaa cin ea $65,181.67 





Benguet Consolidated Mining Co. j 
Gold, silver; Baguio, Philippine Islands 


A report of the operations of the Benguet Consolidated 
Mining Co. for 1923 states that 75,159 tons of ore of an 
average value of 33.24 pesos were treated during the year 
ended Dec. 31, 1923. The gross value of gold and silver 
produced was 2,279,530.02 pesos. Balance sheet and profit- 
and-loss statements show a net profit for the year of 
1,129,045.78 pesos. 

The capital of the company was increased from 700,000.00 
pesos to 1,400,000.00 pesos to take up 700,000.00 pesos 
theretofore invested in mine and equipment, and a stock 
dividend of 1,060,000 shares, of a par value of 70 centavos 
each, was declared and paid in October. 


Assets 
Pesos 
ee NR oso 55 a casa wl cain we meee 892,381.82 
NWO INI IOs co's 'G eid a vile at wip alae ava Ase aA eRe 56,179.26 
ee Go 853 p lay eae cade naais fae hw Aaa aaa eG 167,419.31 
EWU 6k sag ok dea oss aes weveeoeeews sre 203,401.60 
Current assets Pesos 
Sundry debtors and debit balances........... 7,631.59 
Gold intransit........... ene} 174,030.00 
Bank of the Philippine Islands—fixed deposits 103,000.00 
I. as Sc wad dacane ou edladrers en ee aus 482,937.22 
Cash on hand Pee: 7 22,168. 13 
Bonds and securities in U.S...................-. 59,590.98 
—-— -- 840,357.92 
2,159,739.91 
Liabilities 
Capital assets 
1,000,000 shares at 70 pesos each, fully paid... ... 1,400,000. 00 
Current liabilities......... + alata 58,766.11 
ee eer ere Peete Terre ape cy eee 700,973. 80 
Pesos Pesos 
Balance from Dec. 31, 1922.... 353,022. 34 
Add profit for 1923........ ; 1,129,045.78 
- - - 1,482,068. 12 
Less Pesos 
Carried to reserve for ore depletion 2,868.18 
Dividends paid ; 750,000.00 
Bonus to general manager........ 28,226.14 
- 781,094. 32 
-- 2,159,739.91 
Operation Account 
Pesos 
i ee Pere eee Te Cee Tee ere rer re re rT 712,599.47 
Taxes... rues i 68,984.33 
Caen te AGNI <5 2 5 ok cane ce awen dc keatmueded naa 154,114.63 
Fire insurance ae oe dian Selig A CE «aaa a a 3,081.30 
Profit on operation, carried to profit and loss................0.00. 1,337,712.45 


2,276,492. 18 


Bullion.... 2,276,492.18 


Profit-and-Loss Account 


Pesos 

ENRIURIIL  s cancteecn cas 243,369.61 
Auto truck operation Kennae ais 4,148.09 
IRGG CIN OU INO OO 5 oe6.6 5 655 Ke cd cave wade wuemns 1,129,045.78 

1,376,563. 48 
Balance from operation account... ........ 0. ccc ce sseccceccseces 1,337,712.45 
EXGRANEO. « ..« cecccsce 6,913.18 
ae tig Cai ud das DC A Sees WON ae EN mene ee 9,507.27 
Rentals. . ears ni Geka Che dec aCe arene ee eee dae ka wee 3,287.47 
SUR CIEMINRINS  fccdicca hand a ceciis ocean ted na ceed maaeemateas 19,143.11 


1,376,563.48 


A peso is worth 50c. United States currency. 





Stock 


Alaska-Br. Col 
Anaconda.... 
Arcadian Consol. 
Ariz. Com’1. 
Calaveras a 
Calumet & Arizona. . 
Cal. & Hecla (New). 
Canario Copper.. 
Cerro de Pasco... 
( rhile C opper.. 
Chino ; 

Con. Coppe rmines 
Copper Range. 
Crystal Copper... 
Davis- Daly 

Kast Butte 

First National... 
Franklin 
Gadsden Coppert.. 
Granby Consol.. 
Greene- Cananea..... 
Hancock 

Howe Sound : 
Inspir ation Consol.. 
Iron Cap 

Isle Royale..... ; 
Jerome Verde Dev... 
Jib Consol... 
Kennec ott 
Keweenaw 

Lake Copper...... 
Magma Copper..... 
Mason Valley.... 
Mass Consolidated... 
Miami Copper...... 
DISRIEN. . 60665565 
Mohawk.... 

Mother Lode Coa 


Nevada Consol...... 


New Cornelia....... 


New Dominion...... 
North Butte........ 


Ohio Copper 


Old Dominion....... 


Osceola... 
Phelps Dodge.. 
Quincy . 

Ray C onsolidated.. 
Ray Hercules... 


Seneca Copper. . 
Shannon. 
Shattuck Arizona... 
South Lake.. ; 
Superior & Boston... 
Tenn. C. &C. cfs.. 
Tuolum ne 

Utah C ‘opper 
Utah Metal & T.. 
Victoria. . 

Walker Mining. .. 

Winona 
Wolverine. . 


Internat. Nickel..... 
Internat. Nickel pfd. 


Carnegie lead & Zinc 


National Lead... . 
National Lead pfd.... 
St. Joseph Lead 


Am. Z.L. &&.. 


Butte C. & Z.. ; 
Butte & Superior. one 


Exch. 


N. Y. Curb 


. New York 


Boston 


. Boston 


N. Y. Curb 
Boston 
Boston 
N.Y. Curb 
New York 
New York 
New York 
N. Y. Curb 


. Boston 

. Boston Curb 

. Boston 

. Boston 

. Boston Curb 
.. Boston 

. Boston Curb 

. New York 


New York 


. Boston 


N. Y. Curb 
New York 
Boston Curb 


. Boston 


N. Y. Curb 
N. Y. Curb 
New York 
Boston 


. Boston 


New York 


. N.Y. Curb 


Boston 
New York 
Boston 
Boston 
New York 
New York 
Boston 

N. Y. Curb 
Boston 

N. Y. Curb 
Boston 
Boston 


.. Open Mar. 
.. Boston 

. New York 

. N.Y. Curb 
St. Mary’s Min. Ld... 

. New York 
.. Boston 

. New York 
. Boston 


Boston 


Boston 


. New York 
.. Boston 
. New York 
. Boston 
.. Boston 
. N.Y. Curb 


Boston 


. Boston 


High 


COPPER 


> 


8 
#39 
as 


+29 °° 


NICKEL-COPPER 


New York 
New York 


Pittsburgh 
New York 
New York 
New York 


... New York 
Am. Z. L. & 8. pid... 


New York 


. New York 


New York 
New York 


13} 
79 #79 


LEAD 


33 2} 
138! 1334 


"234 


Low Last 


Engineering and Mining Journal-Press 


MINING STOCKS 


Week Ended April 5, 1924 


Last Div. 


323 De.15, Ja.21, Q0 


Ja.15, Ja.31 


0 


Mc.7, Mc.24,Q 0 


4 De. 1, De. 17 
Ja. 17, Feb. 1 


' Me.1 Mc.29, Q0. 


Sept. *20,Q 
3 May ’23,Q 
Mar. ’20,Q 


Dec.’19,A 
Feb.’19,SA 


0 5 


123 


Ap.1, Ap.15, Q 
De.20, Ja.7,Q 
May 23, K 

5 Se. 1, Se. 15, 


Mc.7, Ap. 1,Q 


Jan.’19, Q- 7 


Nov. 


7,Q 
My.i, My: 15,Q0 


} Se. 22, Oc. 13, 
De.14, De.31 
Sept. *20,Q 
Au.3, Au.20,Q 


Dec.’18,Q 
June ’23,Q 
Mc.24, Ap.2Q 
Mar. ’20,Q 
Dec.’20,Q 


2 No.9,De.11,K 
Nov.’17,Q _ 
Jan. ’20, 4Q 


De.31, 
May "13, 


k Mc.14, Me. 31,01 


Dec.’17, 


ar.’19, 0. 
Ja.17, Fe.1,Q 1. 


Mc.14,Me.31,Q 2. 
4 No. 23, De. tS tt. 
1 Me. 20,24 0. 


Ja.15, Qo. 


May ’20 

Nov.’20,Q 
% Maz. ’23, 
+ Je.15, Je. 

Dec. *20,Q 


1. 
1. 
0. 
30, Q 0. 


Stock 


Alaska Gold...... 
Alaska Juneau...... 
Argonaut 
Carson Hill 
Cresson Consol. G .... 
Dome Mines.. 

Golden Cycle... 
Hollinger Consol}. 
Homestake Mining. 
Kirkland Lake.. 
Lake Shore. : 
MeIntyre-Porcupine. 
Newray 
Portland 
Teck-Hughes 
Tom Reed.... 
Tough-Oakes........ 
United Kastern 
Vipond Cons. ; 
Wright-H: irgre aves... 
Yukon Gold.. 


Con. Cortez........ 
Con. Virginia ; 
Continental Mines... 
Dolores Esperanza... 
Premier Gold. 
Tonopah Be Imont. 
Tonopah Divide. 
Tonopah Exte nsion.. 
Tonopah Mining. 
Unity Gold. 

West End Consol.. 


Ahumada 
a Mines. . 
ardiff M. & M.. 

c thief Consol.. 
Columbus Rexall. . 
Consol. M. & S.... 
Daly Mining..... 

Erupcion 

Federa! M. &S...... 
Federal M. & S. pfd.. 
Florence Silver 
Hecla Mining....... 
Iron Blossom Con.... 
Marsh Mines....... 
Park City... 
Park Utah... 
Prince Consol... 
Silversmith ; 
Tamarack-Custer... . 
Tintie Standard... .. 
Utah-Apex...<.0005 


Bethlehem Steel..... 
Char. Iron 
Char. Iron pfd.. 
See Fuel & Iron 
Col. Fuel & Iron pfd.. 
Gt. North’n Iron Ore 
Inland Stee! 
Mesabi Iron....... 
Replogle Steel. . 
Republic I. & 8. 
Republic I. & S. ‘pfd.. 
Sloss-Sheffield S.&1.. 
Sloss-Shef. S.&I. pid. 
U.S. Steel. . 
U.S. Steel pfd. ; 
Vv irginia I. C. &C.. 
Virginia L.C.&C. pfd.. 


Vanadium Corp...... 


Asbestos Corp.. 
Asbestos Corp. pfd... 


Exch. 


. New York 


New York 
Toronto 


. Boston 


N. Y. Curb 
New York 
Colo. Springs 
Toronto 
New York 
Toronto 
Toronto 
New York 
Toronto 


. Colo. Springs 


N. Y. Curb 
Los Angeles 
Toronto 


High Low Last 


oe 


if 
*51 
3 
4 
172 
1.36} 


12.30 12.15 12.30 


32 


*53} 
1: 


36h 
*67 


49} 


*66 


NN. 


Y. Curb 
Toronto 

mn 

Toronto 


. N.Y. Curb 
GOLD AND SILVER 


“O72. "8S 
The Ft 86 
3.00 2.90 
*70 + =*60 


pameaaZ 2 
SANNA: | 


N. Y. Curb 
Sz an Francisco 
. Curb 
.Curb 
.Curb 
Curb 
.Curb 
.Curb 
’. Curb 
.Curb 
. Curb 


*47 

33 
ms 
+58 
*29 


*62 


*45 
34 


a 
*55 
“28 


SILVER-LEAD 


Boston Curb 


. Boston 
. Salt Lake 


Boston Curb 


. Salt Lake 

. Montreal 
. Salt Lake 
. Boston 


Curb 
New York 
New York 
Spokane 

N. Y. Curb 
N. Y. Curb 
N. Y. Curb 
Salt Lake 


. N. Y. Curb 
.. Salt Lake 
. Spokane 


Spokane 
Salt Lake 
Boston 


New York 
Detroit 
Detroit 
New York 
New York 
New York 
N. Y. Curb 
N. Y. Curb 


-.. New York 


. New York 
New York 
New York 
New York 


... New York 
. New York 


New York 
New York 


53 
717 
93 


33 
*25 


36} 


210 
2 


. 
*193 


3 
4 


9 
48} 
582 
100: 

1195 

‘5: 


97} 


119 


New York 


Montreal 30 


VANADIUM 
264 


ASBESTOS 
30 


~ Montreal 


247 


Mc.3, Ap.10, Q 0.10 


175 


1.36 De.'22, Q 


Mc. 26 ,Ap.2i 1Q 


Mce.6, Me. 24, M 


52 Mc.20,Mc.25,M 


WITS oscars sk 
3.85 Fe.2, Fe.24,Q 
153 . 4, Bey. 4, 


Ja.8, Ja.28,Q 
£5 
2.90 


*60 June 18, 


*47 
1 
2 
“51 Jy. 1, Jy. 10Q 
2 Mc. 28, Ap.5 
*55 Apr. 23, Q 
*29 Se.22, Oc. 10 
1i Mc. 11, Ap. | 
1} Ap. 6,Ap. 21 
l ; 5 ¢ 
62° Mar. ’23, Q 
53 Mce., Ap. 2, X 


-.. Sept. 19,Q 
93 Dec.’20, 


34 Ap 19, My.1,Q 


"25 Aug. ’22 
36 Oct. '20, Q 
205 July ’20 


2 Mc. 15, Ap.2,X0. 


11 Jan.,’09 


44 Fe.26,Mh.15,Q. 


*19 Apr,"19, QX 
} Fe.15,Mh.15Q 
“78 Oct. 26, ’23, 
*9 June’2I,I 
4.75 Me.15, Ap.1 
33 Mc.15, Ap.| 
*75 Nov.’17, 
a Ap. I, Ap. _ 
77 Se.30, Oc. 


K 
4. 50 Mar. 25,24, Ox 


2¥%June’ 23, QX 


Me. 15, ‘Ap. 1,Q 


0. 
0. 
0. 
0. 
0. 
0. 


0. 
0. 
0. 
0. 


0 
0 
0 
0 
0 
0 
0 
0 
! 
| 
0. 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 


5 
0 
0 
5 
02 
5 


01 
02 
15 


51 Mh. 1, Ap. 1, QI. 


Ve.11, Fe.25Q 2 
Pe, Fe.25,Q 2 


Je.10, De.27 


2 


46, Mh 15, Apl. o 


47} May’21 


87: Mh.20,Ap.1QX 


58 Mc.10, Mc.20 


997 Me. 29, QX 
119% Me. 29, Q 
48 De.15, Ja. 2 
77) ~De.15, Ja.22 


25% Jan.’21,Q 


; 
i: 
84 [)e.20, Ja.2, Q 1. 


30 Se.29, 0c.15Q 1 


60 Ap.1, Ap.15, ¢ 


| 
z 
E; 
2 


Callahan Zn-Ld 
vi N. Y. Curb 


United Zinc......... N.Y.Curb 
Yellow Pine......... Los Angeles 


SULPHUR 
103 9} 
59% 58k 
PLATINUM 
So. Am. Gold & P.... N.Y. Curb 33 33 


MINING, SMELTING AND REFINING 


Amer. Metal........ New York 43 42 423 Fe.18, Mh.I, 
Amer. Metal pfd..... New York oni iii 109 Fe.20,Mh.1, 
Amer. Sm. & Ref New York 62; 58% 61% Ap. I1,My. i, 
Amer.Sm.&Ref.pid... New York 994 99 99 My. 9, Jn. 1, 
U.S.Sm. R. & M.... New York 214 19 204 Jan. 21, Q 
U.S. Sm. R.&M.pfd.. New York 40 40 40 Ja.7, Ja.15Q 0 


* Cents per share. f Bid or asked. Q, Quarterly. SA, ‘icaciniuiinie M 
Monthly. K, Irreguiar. I, Initial, X, Includes extra. 

Toronto quotations those of the Standard Stock Exchange of Toronto, - 
courtesy of Arthur E. Moysey & Co.; Spokane, Pohlman Investment Co.; Salt 
Lake, Stock and Mining Exchange; Los Angeles, Chamber of Mines and Oil; 
Coiorado Springs, Colorado Springs Stock Exchange. 


0 
Ap.30. My.10,Q2 
Me. 28,’24 0 


4 
146 
‘$a: 


41 
146- 
a6’ 

SILVER 


New York 
New York 


Freeport Texas...... 


10 Nov.’19,Q 
Texas Gulf 


58} Mh.3,Mh. sQX1. 


Alvarado N.Y. Curb 
Batopilas Mining.... New York 
Beaver Consol....... Toronto 
Castle-Trethewey... Toronto 
Coniagas Toronto 
Crown Reserve...... Toronto *62 *60} 
Keele; Toronto 72.32.42. 30, 
Kerr . N.Y. Curb 13 

Rose ‘Toronto +*17 T*l 5 
ey ave: Sav.. Toronto *15 -*142 
Mini: Toronto 73.45 73.40 
Nipis .. N.Y.Curb 6 5 
Ontario Silver. . New York 
Temiskaming....... Toronto 
Tretheway Toronto 


% Dec.’07,I 
} May ’20, EK 


Oc. 19. No. a 23 


3 0 

“2st *22} 0 Qo. 
*79 —*71 Q 1.7 
2.10 2.10 0 °1B 
| 
. 
Ap.1, Ap. 15,Q 0. 
Apr. ’22, 0. 
Oct.’ 20, 0 
Sept. '20, 0 
0 

0. 

0. 


5% 
*27 
#134 


+39" 
“> 





